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world's greatest arcade games" 

for- 

ZX Spectrum 

and VIC 20 

Featuring: 
■ Hi-Resolution Graphics 

■ Sensational Sound Effects 

■ Authentic Arcade Action 
■ Machine Code Thrills 
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■ COSMIC INTRUDERS 

The original and best 
intruders game with some 
new twists -how long can 
you last? 



■ ROAD FROG 

Guide Froggy across the 
road, then the river and 
finally home - but beware 
the Evil Monster! 



M ROCKET COMMAND 

Speed across the planet 
surface to defeat the aliens 
and save the Human race - 
smart bombs and hyperdrive 
to aid you, 



■ MONSTER MUNCHER 

Chomp the apples in the 
maze before the monsters 
eat you - if you can swallow 
the boosters you might even 
eat them! 



ANY GAME JUST 

£5.50 



Including, VAT, post 
& pack and OUR NO 
QUIBBLE REPLACEMENT 
GUARANTEE 



SPECTRUM GAMES 

FREEPOST MANCHESTER M3 8BB 



Hi 



INSTANT CREDIT CARD SALES 
LINE (24 HOURS) 



■ — — — POST COUPON NOW TO: — — — 

SPECTRUM GAMES, FREEPOST MANCHESTER M3 8BB 



Any ZX Spectrum 



Please 
rush me 
a copy 
of 



Monster Muncher 
Rocket Command 
Road Frog 
Cosmic Intruders 



Any VIC 20 

□ 

not available 



B 



061-832 9143 

Dealer enquiries invited 




SPECIAL OFFER - SAVE ON TWO - 

SAVE £2.00 ON ANY TWO GAMES - PAY ONLY £9.00 

I enclose cheque/P.O. for £ . 



or please debit my Access Card No. 



NAME 

\ ADDRESS 

\ 



\ FREEPOST NO STAMP NECESSARY 
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Ghost hunting: page 50. 




ZX-8T software survey: page 42. 
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First Byters get even younger: page 38. 




Cover photograph by Stephen Oliver. 
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EDITORIAL AND YOUR LETTERS: Spectrum colour for every TV; the good old 
days; and the break-in controversy continues. How much should your micro cost? 
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NEWS: The millionth home computer; ZX-81 high-resolution on cassette; Dragon discs; 
BBC stringyfloppy microdrives; Sinclairs with 1 Megabyte RAM; and the 80K micro. 



35 



COMPUTER CLUB: Birmingham's computniks are not afraid to use local radio to 
spread the message as Simon Beesley found at the West Midlands Computer Group. 



38 



FIRST BYTES: Your introduction to computing this month explains what memory 

mapping means and again helps you to beat those bugs. 



42 



ZX-81 SOFTWARE SURVEY: Peter Connor survives attacks by psychotic alphabets, 
hostile monsters and King Kong to bring you up to date with ZX-81 software. 



48 



TEXAS CC-40 COMPACT COMPUTER: First of a new wave of micros from the 
Lone Star state. Ian Stobie weighs up TI's powerful portable. 



50 



CHASING SPECTRES WITH A SPECTRUM: How today's ghost-hunters shadow 
shadows with electronics. 



54 



SPECTRUM ASSEMBLERS AND MONITORS: Phil Holliday reviews the tools 
which could turn you into a machine-code programmer. 



58 



DRAGON TANKS: Drive into action with the latest tracked titans. All the options are 
open from forcefields to minefields in Vince Crockett's two-player game. 



62 



VIC FROGGER: Will the truckers mow you down before you can cross the freeway in 
Desmond Phillips fast game for the unexpanded Vic-20. 



65 



ZX-81 TAPE VERIFY: Andy Scott presents the Spectrum feature that every ZX-81 
owner wants — a verify command when you save to help ensure painless loading. 



70 



SPECTRUM SATURN LANDER: You and your 16K machine are on the first 
manned mission to Jupiter. Garry Owen gives you a fighting chance of getting there. 



78 



ZX-81 SUB HUNT: Dive, dive, dive is the only chance of survival for the U-Boats 
lurking beneath the surface which you try to destroy in Rod Hopkins exciting IK game. 



81 



BBC BREAKTHROUGH: The fun way to explore the BBC operating system with 
Chris Melville's Breakthrough game as your guide. 



87 



ACES CAN GO FASTER: All the tools you could need to put those go-faster stripes on 
your Jupiter Cantab are included in Simon Cross's screen kit. 



91 



BBC HOUSE OF CARDS: Learnstructured programming with Woodward and Berry's 
brain-teasing Pclmanism program. 



102 



SPECTRUM INTERRUPTS: Nigel Dore's interrupt-driven routines show you 
how to create a digital clock and generate sounds and moving landscapes at your whim. 



107 



VOICES OF THE VIC: What have Richard Clayderman and Acker Bilk got in 
common? That's right — neither of them sound like your Vic-20. 



115 



ATARI FINE SCROLLING: If you were as elegant and sophisticated as Chris Lam 
you would already have developed these fine scrolling techniques. 



119 



DRAGON MONITOR AND DISASSEMBLER: Brian Cadges fast machine code 
routines arc just what the doctor ordered for you to diagnose programming errors. 



131 



6502 MACHINE CODE MADE EASY: Get to grips with the language that 
6502-based machines like the Vic, Atom, BBC Micro and Oric use. 



135 



SPECTRUM VARIABLES: High 
speed routines by Stuart Nicholls. 



151 



BASIC DICTIONARY: Tony 
Edwards completes his marathon. 



152 



HISTORY OF SOFTWARE: 

John Dawson's Tower of Babel. 



ICQ RESPONSE FRAME: Tim 

I %3%3 Hartnell answers your queries. 



161 



SOFTWARE FILE: 10 program packed pages full of games, tips and serious 
applications for the Oric, Atom, ZX-81, BBC, Vic-20, Dragon and Spectrum. 



WIN A CC-40: 



See card at 
page 26. 
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COMPETITION CORNER: New 

teaser, Camputers Lynx winner. 
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DEALER THERES A NEW 





From now on, you won't have to look far for a totally professional home computer dealer. 

Just look for the name that says it all. COMPUTERS FOR ALL 

It's the newest and most exciting network of Micro dealers in the U.K. 

The ideal places to buy, browse, seek advice and after-sales 

service . . . professional service! 

Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer 

exactly what you have always wanted ... a shop or store that knows about computers, 

capable of helping you sort out what's right for your needs; expertise 

in giving sound advice, knowledgeable in technical matters. 

If you've ever bought from the usual retailer who just stocks and sells, 

you'll appreciate the difference! 

A COMPUTERS FOR ALL dealer is a shop where people matter . . . why not 

call in at your local one today. You 'II get a friendly welcome! 
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FRIENDLY SERVICE AND THE WORLD'S FINEST MICROS! 

You'll find a wide range of popular Micros at a COMPUTERS FOR ALL dealer 
Atari 400 and 800, Sinclair ZX Spectrum, DRAGON 32, SORD M5, MPFII. 
Commodore 64, Oric I (48K) and BBC Micro* to name a just few 
Plus of course, the sort of dealer who can (and 
will) explain which one is best for your needs! 

HARDWARE, SOFTWARE TOO! 

A COMPUTERS FOR ALL dealer also stocks a great deal of the very best hardware 

and software, so that you can expand into new worlds of computing. 

Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range 

of ATARI software direct from the U.S.A.! 

Of course, you'll also find lots of other items of interest at a COMPUTERS FOR ALL dealer. 

Books, BBC Software, DRAGON 32 Software . . . ^^^ * bbc Micro available 

the list iS endless! A/L "XL at selected dealers only. 

Call now at your local shop or store. 
Look for the name that says it all . . . 
COMPUTERS FOR ALL 





Where to find your COMPUTERS FOR ALL DEALER 



AVON 

JAOE COMPUTERS 
Coombend, Radstock. Bath. 
0761 32570. 
'MERCATOR COMPUTER 
SYSTEMS 

3Whiteladies Road. Clifton, 
Bristol. 0272 731079 
MOBILE MICROS 
2 Castle Street. Thornbury, 
Bristol. 0454 418383. 

BERKSHIRE 

•KENNETH WARD COMPUTERS 

Verve House. London Road, 

Sunningdale. 0990 25025. 

CORNWALL 
'FAL-SOFT COMPUTERS 

8 St. George's Arcade, 

Falmouth. 0326 3 14663 

DEVON 
•BITS & BYTES 

44 Fore Street. Ilfracombe, N. 

Devon EX34 9JD. 0271 62801 

COMPUTER SYSTEMS 

(TORBAY) 

Pump Street, Brixham. 

080456565/6. 
•CRYSTAL COMPUTERS 

209 Union Street. Torquay. 

080322699. 

DORSET 

DENSHAM COMPUTERS 

329 Ashley Road, Parkstone, 

Poote. 



•WEYTECH COMPUTER 

SYSTEMS 

20 St. Edmunds Street, 

Weymouth. 03057 79881. 

ESSEX 
•AKHTER INSTRUMENTS 

Unit 19, Arlinghyde Estates. 

South Road, Harlow. 

0279412639. 
•COMPUTERS FOR ALL 

72 North Street, Romford. 

0708 752862. 
•EMPRISE LTD. 

58 East Street. Colchester. 

0206870353. 
•EMPRISE LTD. 

3a Baddow Road, Chelmsford. 

0245356834. 

HANTS 

HOMECOMPUTER CENTRE 

(ROSS RECORDS) 

13 Kingston Road. Portsmouth. 

0703819515. 

KENT 

•APHROS SOFTWARE CO. 

83 Canterbury Road. West brook. 

Margate. 0843 23627. 
•MEOWAY COMPUTERS 

141 New Road. Chatham. 

0634 826080, 
•MICRO MAGIC 

128 Erith Road, Bexieyheath. 

0322523052. 



LONDON 

EUROCALC 

224 Tottenham Court Rd., 

London W1. 01-631 4139. 

KAYOE HOME COMPUTERS 

1 Station Approach . New Eltham , 

London SE9. 01-859 7505. 
•KELLY'S COMPUTERMARKET 

227 Dartmouth Road, 

Sydenham, London SE264QY. 

01-6994399/6202. 

MIDDLESEX 
•TWILLSTAR COMPUTERS 

l7ReginaRoad.Southall. 

01-574 5271. 

N. IRELAND 

D. V. MARTIN LTD. 

13 Bridge Street, Belfast. 
BT1 1LT 0232226434. 

NORFOLK 

•CARLTON COMPUTERS 

4 Swanstons Road, Great 
Yarmouth. NR303NQ. 
0493 58898. • 
SHETLANDS 

•TOMORROWS WORLD 
Esplanade. Lerwick, ZE1 OLL. 
05952145, 
SUFFOLK 
BECCLES COMPUTERS 

5 The Ridings. Worlingham, 
Beccles. 0502 715061. 



SURREY 

•ANIROG COMPUTERS 

26 Balcombe Gardens, Horley 

02934 6083 

COMPUTASOLVE 

8 Central Parade, St. Marks 

Hill, Surbiton. 01-390 5135. 

SUSSEX 

THE COMPUTER CENTRE 

(BMS)LTO. 

37d&37e Robe rtston Street. 

Hastings, East Sussex. 0424 

439190. 

S.WALES 

AUTOMATION SERVICES (S. 

WALES) 

3 Wermeys Road , Penysfai . 

Bridgend. 0656 720959. 

DAN EVANS (BARRY) LTD. 

81 Holton Road, Barry. South 

Glamorgan. 0446734242. 



'MORRISTQN COMPUTER 
CENTRE 

37ClaseRoad, Morriston. 
Swansea SA68DS. 0792 
797572. 

STEVE'S COMPUTER CO. LTD. 
Castle Arcade. Cardiff 0222 
41905. 
WARWICKSHIRE 

•IMPULSE MICRO SYSTEMS 
LTD. 

6 Central Chambers, Cooks 
Alley, Wood Street. Strartord- 
upon-Avon. 0789 295819. 
WORCESTERSHIRE 

•DEATH VALLEY COMPUTERS 
P.O. Box 54, Worcester WR2 
6QA. 0905 640400. 
EVESHAM COMPUTER CENTRE 
Crown Court Yard. Bridge St., 
Evesham. 038648635. 




COMPUTERS 




THE SHOP WHERE PEOPLE MATTER" 
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Flight Simulation 

Sinclair 

48K 



£7.95 




•Am«lngly F»t Arcade AetlorH 
Induct** 'Training Mode and 
'Unique Customlilng feature 

The (at t e-tt and most ex cttlng 
game for your «x spectrum 



1 1 iiiiii ii i^maiii I ' > ■ ■ Yii(iwe»Mwfl'.\wia 
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Penetrator 
Melbourne House 
48K 



£6.95 



The range of software available for the 
Sinclair Spectrum is to say the least, extensive. 

So every month at W. H, Smith, we review 
the range with particular reference to presenta- 
tion, challenge, excitement and value for money. 
And because we're quite severe it's a difficult job 
finally to arrive at a Top Ten. But as you can see, 
not impossible. 

You don't have to take our word for it 

At W. H. Smith we stock the widest selection 
of Spectrum Software, so you can judge for 
yourself. 



Title 

Arcade Games 

Meteor Storm 

Space Intruders 
Time Gate 
Gulpman 
Spectral Invaders 
Meleoroids 
Planetoids 
Hungry Horace 
Space Raiders 
Mazcman 
Nightflight 
Ground Force Zero 
Caterpillar 
Leapfrog 
Gobble- A-G host 
Centi-Bug 
Cruising 
Blind Alley- 
Derby Day 
Jackpot 
Bscape 
Gobbleman 
Galaxians 
Invasion Force 
Sentinal 
Cyber Rats 



Producer 



K 

RAM Price 



Quicksilva 16 

Quicksilva 16 

Quicksilva 48 

Campbell 16 

Bug-Byte 16 

Softek 16 

Sinclair 16 

Sinclair 16 

Sinclair 16 

Abersoft 16 

Hewson 48 

Titan 16 

CDS 16 

CDS 16 

CDS 16 

DK Tronics 16 

Sunshine 16 

Sunshine 16 
Computer Rentals 48 
Computer Rentals 48 
New Generation 16 

Artie 16 

Artie 16 

Artie 16 

Abacus 16 

Silvcrsoft 16 
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Chess 

Sinclair 

48K 



£7.95 



Starship Enterprise 
Silversoft 

^£5.95 



Horace Goes Skiing 
Sinclair 

,6K £5.95 



Avenger 

Abacus 

16K 



£4.95 




/ 



3D Tunnel 

New Generation 

16K £5.95 



Mined-Out 
Quicksilva 

^£4.95 



3DTanx 
DK Tronics 
16K 



£4.95 



Arcadia 
Imagine 
16K 



£5.50 



I'ilU- 

Ground Attack 

Orbilcr 

Slippery Sid 

Strategy Games 

BattleofBrtiain 

Novotnik Pu/zle 

Chess 

Voice Chess 

SupeichesslI 

Football Manager 

Chess-TheTurk 

Dictator 

Adventure 

Labyrinth 

Planet of Death 

[nca Curse 

Thcllobbit 



Producer 

Silversoft 
Silversoft 
Silversoft 

Microgame 

Phipps 

Artie 

Artie 

CP Software 

Addictive 

Oxford 

DK Tronies 

Axis 

Sinclair 
Sinclair 
Sinclair 



K 




RAM 


PftCC 


16 


£595 


16 


£5.95 


16 


£5.95 


48 


£5.95 


16 


14,95 


48 


£9.45 


48 


£9.95 


48 


£7.95 


48 


£6.95 


48 


£8.95 


48 


£4.95 


16 


£5.95 


16 


£6.95 


48 


£6.95 


48 £14.95 



Title 

Ship of Doom 

Espionage Island 

Rescue 

The Orb 

Transyl vanian Tower 

Utility 

M/C Code Test Tool 

Editor/Assembler 

Compiler 

Soft Talk II 

Family Games 

Reversi 

Othello 

Golf 

Conflict 

Test Match 

Backgammon 





K 


Producer 


RAM Price 


Artie 


48 £6.95 


Artie 


48 £6.95 


Computer Re 


ntals48 £5.95 


Computer Rentals 48 £5.95 


Shepherd 


48 £6.50 


Oxford 


16 £9.95 


Oxford 


16 £9.95 


Softck 


16 £14.95 


C P Software 


48 £6.95 


Sinclair 


16 £7.95 


CDS 


16 £5.95 


RandR 


16 £3.75 


Martech 


48 £11.95 


Computer Rcntals48 £5.95 


CP Software 


48 £5.95 



Title 
Draughts 

Practical 

Vu-Calc 

Vu-File 

Vu-3D 

Collectors Pack 

Club Record Controller 

Address Manager 

Finance Manager 

Dictron 

Program Collections 

Shiva Special I 

Over The Spectrum 1 

Over The Spectrum 2 

Over The Spectrum 3 



Producer 
CP Software 

Sinclair 
Sinclair 
Sinclair 
Sinclair 
Sinclair 
Oxford 
Oxford 
Custom Data 



K 

RAM Price 

48 £6.95 



16 £8.95 

16 £8.95 

48 £9.95 

48 £9.95 

48 £9.95 

16 £8.95 

16 £8.95 

16 £4.75 



Shiva 16 £5.95 

Melbourne House 16 £5.95 

Melbourne House 16 £5.95 

Melbourne House 16 £5.95 



WHSMITH $ 



_ Prices correct at timeof going to press. Subject to availability. At selected branches only. 
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16k RAMI Cartridge for VIC-20 

Nonswitchable 




while stocks last 



More sound from your ZX Spectrum! 

Echo 

Not only more sound, but better sound and a wide range of 

other facilities! 

Control Volume, and adjust tone of sound! 

Load and Save without switching leads! 

Audible cue facility for tape programs! 

DIN compatibility! 

No additional power supply needed! 

Attractively cased- looks good 

- SOUNDS GOOD! 

Only £23.50 



More memory for y our Jupiter Ace 



Pacer 

The uniquely expandable 
16K RAM pack 

Similar concept to ZX-PANDA but for 
the incredible Jupiter Ace. 
Attractive, solidly built 16K RAM pack 
with the facility of expanding to 32K 
by plug-in module. 
For more power to faster FORTH . . . 
you need a PACER! 

16K Expandable RAM £29.95 

16K Expansion Module £19.95 
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More memory for your VIC-20 

Vixen RAM Cartridge for the VIC-20 

Switchable between 16K or 8K + 3K. 

Gives you the option of full 16K RAM or 8K and 3K RAM in one 

package. When added to a Standard VIC-20 

gives 16384 bytes of extra memory in 

memory blocks 1 and 2 or 

3092 bytes of extra memory 

into the 3K memory block AND 

8192 bytes of extra memory 

switchable between memory 

blocks 1 and 3. 

Fully compatible with available motherboards/ modules. 

Simply plugs into the rear expansion port of computer. 

No re-addressing of existing BASIC programs needed. Only £44.95 

Tandem 

Expandable Expansion System for the VIC-20 

Gives 4 expansion slots for VIC-20 cartridges. 

Custom-designed case. Plugs directly into 

computer. Further expanded 

by using TANDEM System! 

ROM socket for expansion. 

No extra power supply needed 

Only £34.95 



n 
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Stonechip Electronics, Unit 9, The Brook Industrial Estate. Deadbrook I 
Aldershot, Hants. Telephone: (0252) 318260. 
Please forward me the following products: 



All prices are inclusive of VAT, Post & Packing for U.K. deliveries (overseas add 15%| 



Address: 



I 
I 

I STONECHIP 
l ELECTRONICS 

"more ways to make more of 
I your computer" A 

DEALER ENQUIRIES WELCOME Delivery approx 14 days 



100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 
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REDUCED PRICES! 

We at Sihca Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at us 
new price will become the U.K.'s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 



ATARI 400 

with16K 



£159 



ATARI 400 

with 48K 



£228 



ATARI 800 

with 48K 



£349 



400/800 SOFTWARE & PERIPHERALS 

Don't buy 3 TV. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 

Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 

applications, you can buy the Atari 800 + Disk Drive - Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 

available for the Atari 400 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop s catalogue and price list 

as well as details on our users club. 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 



accessories 

Cabki 

CMMItM 

Ditkettti 

Jovitickl 

U Suck ■ Joritlcli 

M'K Swpplfft 

Peddm 



Mountain Shooi 
Rearguard 
Star Fine 



nturelnd 
Mo 2 Pirate AOV 
No 3 MiMion Imp 
No 4 voodoo Can 
No 6 The Count 
No 6 Strange OOV 

No 7 Myetery Fun 
No 8 PyremnlofO 
No 9 Ghent Town 
No 10S« lilend 1 
No 11 S*v iiik 1 3 
No 1?Go:dm Vov 
Angle Worm* 
DellectiOni 
Gi eel* Empire 
Galactic Trader 
Lunar Lendr' 



Cmp 

Oimtoftft of Ryn 
Dragoni Eve 
Inwynen Orion 
n<Kui i: Rnja 
Ricochet 
Sler Warrior 
Temple ol Apihe. 
Upper Aeechei Apt 

BOOK S 

Banc Ref Vanua 

Compute Ale" DOS 
Compute 6k Atari 
Compute Mage) -r 
Ot Re Atari 
OOS Utiii.ii L.it 
DOS? Manuel 
Mi; Atari Bookt 
OpSvttem LnMvg 
W.iey Manual 



BUSINESS 

Calculator 

Oetebate Menegemt 
D4Cition Maker 
Graph I 
- rOiCing 
Librerien 

■•':■: ft Loin Anal 
Nominal Ledger 
Payroll 
Perwnei Fini Mgmt 

PurCheie Ll<Jfl*' 

Sin IMfl' 
Suiillicf 1 
Stock Control 
T»:« link 1 
VutC4»C 

rVaekty Planner 
Word Procettor 

CUvSTftkftftlC 
Beneath The Pyren- 
Fantetylend 7041 
Ga ecu Queit 
Houat Of Uther 
Sandt 0( Man 
Waterloo 
World War III 



OYMACOM* 

Alpha F.ghttr 

Chompelo 
Cryitili 
Form Fire 
Intruder Alert 
Monarch 
Moonprobe 
Moving Mere 
hiominoet J.fliir. 
Ringiol The Emp 
Space Tilt 
Space Trap 
Stud Poker 
TripSe Blockade 

! rpm AFX . 
A'i:it 

Atiai Of Canada 
Cubovhom 
Elementary Bioogv 
Fregmaittr 
Hickory Dickoty 
Inn ComptgDem 
Lemonade 
latter men 
Mapwe'e 



Mathi.Tac-Toe 
Metric & Prob SCvg 
Mugwump 
Muiic TerrntWotetn 
Mutieu Computer 
My Firtt Alphabet 
Number Slait 

'■« )r-;i Of U.S. 

?.. i Matter 

Siarntre 

Stereo JO Crephiet 

Three R Math Svi 

V.410 Math Finn 

Worpmeker 

E DUCATION? 

f>om /HTAR| 
Conv French 
Conv Germai 
Conv Italian 
CortvSpan.th 
Energy Oar 
European C & Caps 
Hangman 

InvilToProg Mil* 
Kingdom 
Mutic Compojer 



Scrim 

Statet & Capita* 

Touch Typrftg 

EMI SOFTWARE 

S'iIiVi Heritage 
Cnttfjege'Dofninoet 
Oarti 

European Scene J g 
Hickory OiCkory 
Mumpty Oumpty 
Jumpo Jet lander 
Snooker Si Billiard* 
Submarine COmrrd' 
Super Cubeirt Tilt 
Tournament Pool 

1NT1RTAIMMEHT 

from AFX 
AInwEgg 

Anthill 

At link 
Avalanche 
Babel 

SieckuKk Canrvs 
B'ock Butte' 
Block 'Em 
Bumper Pool 



Can r 
Centurion 
Checker King 
Chinaw Pu«i» 
Codecrackar 
Comedy Ditkeite 
3 :« Poker 
DogDeie 
DomimtrOn 
Downhill 
Eiltern Front 
Oiiehad & Koty Crt 
Graph ca^Sound 
Je»0 
Juke bo « 
Uwkahead 
Memory Match 
n(.d»t Touch 
Minotaur 
Outlarr'HomUer 
PrewhfXil Gemet 
Pro Bomlmg 

Puihoutr 
Rabbou 
Reverw II 

Salmon Run 

747 Landing Sirnul 

S«.«- Card Stud 



Sieaiy Adventura 
Solitaire 
Space Chaea 
Space Trek 
Sultani Palace 
Tact Trek 
Teen/ 

Wiia^tiGoid 
Wita'dt Revenge 

EWTtRTji llUMg NT 

>>imATARI 

Aiteroidi 

5nkeTt.Hl 

Blackjack 

Cantipede 

Chan 

Enterra.rmenr Kit 
M U'» Command 
Pee Man 
Space Invadart 
Star Raidari 
Super Breakout 
v.dW Earn 

ON LINE SYSTEMS 

C'Sttlire 
F .agger 



.I.WII" 1 

V.»ion Anerod 

Voutkattack 

Thraihold 

Ulviiei/GoVMn Fl 
'.'.n-a A Prtnceu 

PERIPHERA LS 
Centronics Pr ntert 
Oitk Ofive 
Epwm Printtri 
Frogram Recorder 
RS?]2 Interlace 
Thermit Printer 
16K Memory RAM 
3JK Memory RAM 

PERSONAL INT 
from APX 
Adv Mjt< Syttem 
Banner Generator 
Blackjack Tutor 
Going To The Oogi 
Keyboard Organ 
Uortye Code Tutor 
Perional Fitnew Prg 
Player Piano 
Sketchpad 



PHOORAMMIMC 

AIDS front Atari 
Ataambier Editor 
DtamblerfAPXI 
Microwll Bet* 
Peteei (APX» 
Pilot IContume') 
Pilot IEducalo-1 
Programming Kit 

SANTACByt 
Bti'it «f Anim«it«ri 
8obn Buv^rti 
0>tpltv Ultt 
G'JphiCTMnch.fvi 
<idi l ft 7 
H*rtiom*ji Scrfr'-rin* 

V-ni Word Pr«f»or 
Pft9t F1«pir«3 
PHVf MiHil* Gr 

Vtf, r*. Scro'lmff 



FOR FREE BROCHURES -TEL: 01-301 1111 
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FREE LITERATURE 

I am interested in purchasing an Atari 400 800 computer and 
would like to receive copies of your brochures end tost reports 
as well as vour price list covering afi of the avaiable Hardware 
and Software: 

| Nam* 

Address 

Postcode 

YC05B3 - Your Computer - Mary 1963 
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For the best hardware 
the best software. 



The BBC Microcomputer system is 
generally regarded to be the best micro in its 
price range you can lay your hands on. So, if 
you're thinking of buying one or already own 
one, you'll want to know about the software that's 
been specially designed for it 

Not surprisingly, it's made by Acornsoft, 
the software division of Acorn Computers Ltd., 
who designed and built the BBC Microcomputer. 
So naturally you can expect the highest quality 
software with the built-in ingenuity to fully 
exploit the BBC Micro's potential. 

Further education for everyone. 
Creative Graphics, which includes the book 
'Creative Graphics on the BBC Microcomputer' 
(price £17.45), provides 36 programs on cassette 
producing a spectacular range of pictures and 
patterns in full colour, including animated 
pictures, recursively-defined curves and three 
dimensional shapes. 

Word Sequencing (price £11.90) contains 
three word sequencing programs on cassette. 
Each program presents a series of jumbled 
words which must be arranged on screen to form 



either a proverb, nursery rhyme tide or a 
sensible sentence. 

Learn more lan guages. 
LISP (price £24.35) is the fundamental 
language of artificial intelligence research. 





It consists of 5.5K of machine code interpreter, 
plus 3K of initialised LISP work-space 
containing utilities and constants. It comes 
complete with a book that introduces you to 
programming in LISFJ as well as some 
fascinating applications. 

FORTH (price £24.35) is a complete 
implementation of the FORTH language 
to the 1979 standard specification for the 
BBC Microcomputer Model B.Thismuch 
acclaimed programming language is 
also accompanied by a specially 
written book explaining all you need 
to know. 

Mind-bo ggling g ames. 
Philosopher's Quest (price 
£9.95) is an advanced adventure 
in which you tell the computer 
what you want to do and it 



rrrrrrr 





describes back in plain English your progress 
through a fascinating world of fiendish puzzles 
to be solved. 

Snapper (price £9.95) is a colourful game 
where you guide your 'snapper' through the 
maze, eating dots and fruit and avoiding the 
creatures that chase you. Complete with full 
sound effects, score and a ladder of high scores. 

Rocket Raid (price £9.95) sends you on a 
mission to raid a heavily guarded Martian fuel 
depot \bu must fly your rocket over mountains 
and through caverns, avoiding enemy missiles 
and dodging convoys of deadly fizzers. 

Increase your business acumen. 

Desk Diary (price £9.95) is an indispens- 
able program that can hold a file of several 
hundred names, addresses and telephone 
numbers. 

And View; a program that enables your 
machine, together with a printer, to operate as a 
fully operational word processor.(The program is 
in ROM, but can easily be fitted to most BBC 
Micros by your local dealer.) You can find out 




more by sending for our 
free catalogue. 

How to get 
Acornsoft pro g rams. 

IfyouVe a credit 
card holder and would 
like to buy cassettes of 
the programs shown in 
this advertisement, or 
if you would like to 
know the address of 

your nearest stockist, just phone 01-200 0200. 
Alternatively, you can buy the cassettes 

directly by sending off 

the order form below to: 

Acornsoft, c/o Vector 

Marketing, Denington 

Estate,Wellingborough, 

Northants NN8 2RL. 

Also use this form if you 

would like to receive 

the current free 

Acornsoft catalogue. 
Please allow 28 

days for delivery. 

13? CreditCard Holders. Ring 01-200 0200. 

To: Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. 




Please send me the following:- 

PROCRAM PRICK QUANTITY 
Creative Graphics £17.45 


T0TAI, 


(Cod* 
Acorn*oft 
use only) 

(SBXOl/SBDOl) 


%ord Sequencing £11.90 


(SBE06) 


LISP £24.35 


(SB1.O2/8HD04) 


PORTH £24.35 


SBLOI/SBD03) 


Philosphers Quest £9.95 


(SBG0I) 


Snapper £0.05 


(SBG(H) 


Rocket Raid £9.95 


(SBC05) 


Desk Diary £9.95 


(SBB01) 



Ttmi. 



I enclose PO/cheque payable to Acornsoft Ltd. Or charge 

my credit card. 

Card Number 

Amex/DinersV Visa/Access (Delete) 

Please send me the Acornsoft brochure. □ 

Name 



Address. 



Postcode. 



Signal 



urc 



YC3 



RegUterrd No. 1524763 



V\T No. 215 8123 85 
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ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM 

Our new cased keyboard has 52 keys. 12 of these are used fa the numeric pad. The numeric pad offers some useful features, you can cursor with 
one hand and it will be a boon for anyone who enters a tot of numeric data. The pad is a repeat of the 1 -9 keys plus it has a full stop and a shift key. The 
numeric pad keys are coloured in red. the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. The 
case measures 1 5 x 9 x 2 Vi . The computer (either 80/81 or spectrum) fits neatly inside. You will have to remove the computer from its original case, it is 
then screwed to the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother 
board (81 model only) which allows 16K. 32K and 64K to be fitted in the case. All the connections are at the rear of the case i.e. Power. Mic, Ear. TV. 
and the expansion port. The case is large enough for other addons also 
to be fitted inside. One of these could be the power supply, then you 
could very quickly fit a mams switch, or a switch on the 9V line. This 
means you have a very smart self-contained unit. This case does not 
stop you from using any other add-ons that you may have e.g. Printer 
etc. We are convinced that this is the best keyboard available at 
present. It offers more keys and features than any other keyboard in its 
price range. 



NOTE 

The case can be purchased separately with the keyboard aperture 
uncut, so if you have one of our early uncased keyboards, or in face any 
other suppliers' keyboards, these could be fitted. The keyboard is 
connected to your computer by a nbbon cable and this has connectors 
fitted which simply push into the Sinclair connectors. It is a simple two 
minute job and requires no electronic skills. This keyboard does not 
need any soldering. Please specify on order whether you require theZX 
81 or Spectrum case. 



SPECTRUM MODEL 

This is supplied with spectrum legends, and a slightly different base 
for fitting the spectrum inside, again all the connectors are at the rear of 
the case and there is plenty of room for the power supply (and other 
add-ons) Should you want to change, we can supply both the 
Spectrum legends and details of updating your case which will enable 
modification from the ZX 81 to spectrum. PLEASE' specify on your order 
whether you require the ZX 81 or spectrum case. 




KEYBOARD 
(SPECTRUM/81) 
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Internal fixing for 
ZX 81 keyboard case. 
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ce*rcMs- sec lt 



Internal fixing for 
spectrum keyboard 
case. 



SPECTRUM LIGHT PEN 



The pen enables ' 
you to produce high 
resolution drawings 
on your own televi- 
sion set. saving a vast 
amount of time over 
using basic program- 
ming statements, such 
as Plot, Draw etc. You 
can erase, modify and 
save drawings and it 
comes complete with 
software program. 
The superb light pen is 
available from D.K. 
tronics. 




£19.95 



SPECTR 

16K Memory Ex 

Thel6Kuses4ll6 
Static Ram and oct 
using the Static Ra 
speed low powe' 
the computer. /» 
which comes toy 
where, Position i 

64K Memory Ex 

All the above infc 
advantage lies in : 
56K of usable mer 
the use of other < 
8 1 92-65536. The j 
Spectrum Memo 
Upgrade your Spe 
it is simply slipped 
are supplied, and; 
time. The fitting re 
same as Sinclair's i 
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ZX 80-81 Spectrum 

HARDWARE 



SPECTRUM/81 TOOLKIT 

This is the toolkit which won acclaim in the feature in the August 
1982 issue (pages 29 and 30) of Sinclair User. "It is the most impressive 
program, fast in execution with clear and full Instructions.. .it stands out 
from the rest of the field. " The ZXED is a powerful editor for use on the 
expanded 2X81 . /t is intended for use by the serious BASIC programmer 
and offers several useful and time saving features most helpful during all 
stages of program development The facilities provided are as follows. 
ALTER. BYTES. COPY, DELETE, FIND. HELP. INSERT. KEEP. MOVE. 
RENUMBER AND VERIFY. The Spectrum Toolkit contains most of the 
features above plus autofine numberer and append, and will run in the 

16Kand48K spectrum. 

Both at 
only £6.95 




JM MEMORY 



»nsion £22.95 

)ynamic Ram Chips. We use the dynamic as they are much denser than 
ipy less space. They are also much cheaper than the equivalent product 
i. The Ram is manufactured with high quality materials, and uses high 
ims. It is supplied ready-built and only needs to be plugged into the rear of 
he components are fitted into holders. This massive add-on memory 
j fully assembled and tested is the cheapest ! 6K memory available any- 
nemory from 16384 to 32768. [Same a^ the Sinclair memory.) 

16K (UNCASED) £19.95 
ansfon £52.95 

nation on the I6K also applies to the 64K Memory Expansion, but the 
? 64K giving nearly FOUR times the memory. This advanced model has 
>ry. In addition, the block from 8K to I6K can be switched out to enable 
Ions. The graphics ROM is to be used in this area. Position in Memory: 
<k From 8192-1 6384 is switchable 64K (UNCASED) £49.95 

r Expansion £35.00 

urn to 48K of user Ram. The Spectrum memory expansion is simple to fit. 
side the case, and then only requires plugging in. Full fining instructions 
e only tool you will need is a screwdriver and just two minutes of your 
jires no electronic skills. Position in memory from 32768 to 65536. (The 
grade to 48K) 



FLEXIBLE 

RIBBON 

CONNECTOR 

If you nave ever had whiteouts 
or system crashes this could be 
the answer. It stops the move- 
ment between the computer and 
the RAM expansion, it is supplied 
with a ribbon, 6 inches long, with 
a male connector at one end and 
a female at the oth er, ai only 

£\1 



4K GRAPHICS ROM £24.95 

The DK Graphic module is our latest ZX 81 accessory. This module 
unlike most other accessories fits neatly inside your computer under the 
keyboard. The module comes ready built, fully tested and complete 
with a 4K graphic ROM. This will give you an unbelievable 448 extra 
pre-programmed graphics, your normal graphic set contains only 64. 
This means that you now have 512 graphics and with their inverse 
1024. This now turns the 81 into a very powerful computer with a 
graphic set rarely found on larger more expensive machines. In the 
ROM are lower case letters, bombs, bullets, rockets, tanks, a complete 
set of invaders graphics and that only accounts for about 50 of them, 
there are still about 400 left (that may give you an idea as to the scope of 
the new ROM) . However, the module does not finish there, it also has a 
spare holder on the board which will accept a further 4K of ROM/RAM. 
This holder can be fitted with a 1K/2K/RAM and can be used for user 
definable graphics so you can create your own custom character sets. 

WHY WATT? 

ORDER TODAY FOR FAST DELS VERY 



I P*ase Kate type of macrine. wh< r> Rom memory wt. quantity and place when ordering 

Please send me @ £ 



Please send me <§> £ 

Please send me @ £ 

Please add on £1 .25 for P/P 

In enclose cheque/P.O. payable to DK Tro nics to tal £ 

or debit my Access/Barclaycard T 



TT 



Signature . 
Name . . , 
AdtJresj . 



Send to DK tronics. Unit 2. Shire Hill Ind Est, Saffron Walden, 
Essex CBI 1 3AQ. Tel: (0799) 22359/26350 (24 hrs) 




cftlronks 

New colour br oe huf e now available, lend &AE for quick return 
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WORLD'S LARGEST LIST OF 
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MICRO A 


AT 


COST 


CODE 


ITFf.' 


OTY 


£ 


P 


£ 


P 


























































CREDIT CARD No 


SUB TOTAL 






NAME BARCLAY/ ACCESS 


POST & PACKING 






ADDRESS 


TOTAL 







BBC MICROS ACCESSORIES 








Mail or telephone order 
Barclaycard or Access 
Credit Card accepted 



POST and 
PACKING 

MICRO MANAGEMENT '^iraS 

Micro Management 32 Princes Street Ipswich, Suffolk. Telephone: (0473) 59181 





Only defective or faulty goods 
may be returned. 
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RETURNING BY 
POPULAR DEMAND 
BRITAIN'S 

Ml 



*M 




SHOW 



The Computer Fair gives you an 
unequalled opportunity to see and 
compare first-hand the enormous 
range of personal and home 
computers, small business systems, 
software programmes, cassettes and 
scores of computer games - decide for 
yourself how much or how little it takes 
to build up your own personal 
computer system. 



Featuring— The Sinclair Village- Micro Mouse Contest- dub Avenue 




Arrangements have been made with British Rail who offer a special 
ticket which includes entrance to the exhibition and return travel to a 
London B.R. terminal station and your county. All Inclusive ticket prices 
are:- 





Adult Child 




Adult 


Child 




Adult 


Child 


A«>n 


£14.50 £7.75 


Hereford & Worcester 


£13.00 


£700 


Shropshire 


£17.00 


£9.00 


Bedfordshire 


£7.40 £4.20 


Hertfordshire 


£5.20 


£310 


Somerset 


£16.00 


£8.50 


Berkshire 


£7.00 £4.00 


isle of Wight 


£1350 


£7.25 


Staffordshire 


£15.50 


£8.25 


Buckinghamshire 


£7.40 £4.20 


Kent 


£8.00 


£4.50 


Suffolk 


£10.00 


£5.50 


CamDridgeshlre 


£6.50 £4.75 


Leicestershire 


£12.50 


£6.75 


Surrey 


£6.00 


£350 


Cornwall 


£28.00 £14.50 


Lincolnshire 


£16.50 


£8.75 


Sussex 


£8.00 


£4.50 


Devon 


£22.00 £11.50 


Greater London 


£5.00 


£300 


Warwickshire 


£13.50 


£7.25 


Dorset 


£14,50 £7.75 


Norfolk 


£14.50 


£7.75 


West Midlands 


£14.00 


£7.50 


Essex 


£6.80 £3.40 


Northamptonsh ire 


£9.00 


£5.00 


Wiltshire 


£1250 


£675 


Gloucestershire 


£1300 £7.00 


Nottinghamshire 


£14.50 


£7.75 


Greater Manchester £21,00 


£11.00 


Hampshire 


£10.00 £5.50 


Oxfordshire 


£8.50 


£4.75 









"Specially 



Further details from: The Travel Centre, Kings Cross Station, London IMW1 9AP Tel: 01-278 2477 

Or fill in and return the coupon below 



HOW TO GET THERE 

By Underground:- Earls Court Underground Station is adjacent 

»to the Exhibition Centre. The station is 
on the District and Piccadilly lines. 

i r, 



Please send 

ad ult tickets at £. 

child tickets at £. 



(gmputer 



From station. 

Cheques made payable to British Rail. 
\ccess, Barclaycard or AmexCard No. 



IHlK-lK 




Send to: The Travel Centre 
Kings Cross Station 
London NW19AP 



By Bus Northbound 31 and 74 buses pass 

(London the main Warwick Road entrance to 
Transport):- the Centre. Southbound 30 and 74 

buses pass the West Brompton entrance. 

Car Park:- There is space for 1,300 cars in surrounding 
car parks. 



For groups ot 20 people 
or more 

Adurrs:£2.00 
Children: £100 
fPtus one free ticket per 20 sold 
for the organiser or teacher). 



Advance Party Bookings 



..adult tickets 

.. child tickets plus one free 
ticket per 20 ordered 

Enclosed remittance of £ made payable to 

Reed Exhibitions, 
Name 



1 



Address 




Return to: The Computer Fair Tickets, 
Reed Exhibitions, 
Surrey House, IThrowley Way, 
Sutton, Surrey SMI 



—j 
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MidwiEH 

COMPUTER COMPANY LIMITED 
choice for BCDQ microcomputers 



BBC COMPUTERS 

Model B 

Model B + Disc Interface 

BBC MICRO DISC DRIVES 

BBC31 Single 100K Drive 

Expandable to 2 xlOOK 
Dual 100K Drives 
100K Upgrade for 

BBC 31 
Dual 400K Drives 



£346,95 
£441.95 



BBC 32 
BBC33 



BBC 34 



£199.00 
£330.00 

£122.00 
£649.00 

BBC 35 Acorn Utilities Disc Manual £30.00 
{supplied only with BBC 31, 32, 34) 
All Drives except BBC 33 supplied cased 
with Connecting Leads. 

BBC UPGRADE KITS 

BBCA2B Complete AtoB Upgrade £44.75 

BBC1 16K Memory £18.00 

BBC 2 Printer/User 10 Kit £7.50 

BBC 3 Disc Interface Kit £95.00 

BBC 4 Analogue Input Kit £ 6.70 

BBC 5 Serial 10 RGB Kit £7.30 

BBC 6 Bus. Expansion Kit £6.45 

All kits are supplied with full fitting 
instructions. 




Fast ex-stock 
delivery by 5ecuricor... 





B8C CONNECTORS 

BBC 21 Pr inter Ca!*e and Amphenol 

Plug (not astie mb;«l I £ 1 3.00 
BBC 22 User PortConneclor and 

Cable 36' € 2.46 

BBC 23 Cassette lead £3 5© 

BBC24 7 Pin Dm Plug £0.60 

BBC 25 6 Pm Din Plug £ 0.60 

BBC 26 S Pm Dm Tug f 0.60 

BBC3S D.sc 1 0Cabc34W<DCto 

2x34 way Card Edge £12 00 
BBC 36 Q-.SC Power Cable £6 00 

BBC 44 Analogue Input Plug 

& Lover f 2 25 

BBC 66 1 V Bus Connects* 

+ 36' Cable 




BBC ACCESSORIES 

BBC 45 Joysticks Iper pair) 
BBC 67 Eprom Programmer 

(Assembledl 



£ 3 50 



£1130 
£5795 



ACORNSOFT 

FOR THE B8C 

SBS03 Business Games 
S8E04 Tree ot Knowledge 
SBE02 Peeko Computer Tnc 

Manual 
SBE01 A'gebrail Manipulation 

SBX01 Crealivc Graphic* 

Cassette 

SBX0? Graphs* Chart* 

Cassette 

SBBOt Desk Diary tnc Manual 

SBL02 Lisp Cassette 

SBL01 Forth Cassette 

SBGOt Philosophers Quest 

SBG07 Sphinx Adventure 

SBG03 Monster) 

SBG04 Snapper 

SBGI5 Planetoid 

S3G06 Arcade Action 

S8G05 Rocke: Raid 

SBG13 Meteors 

SBGI4 Arcadians 

SBG10 Chest 



ACORNSOFT BOOKS FOR THE 
BBC MICRO 

SBD01 Creative Graphics £ 7 

SBD02 Graphs < Chart* £ 7 

S3D04 Lisp £ 7 

SBD03 Forth C 7 

• Please ring lor current delivery on 
Acornsott products before ordering. 



£ B 65 
£8 65 

* 8 65 

£ 8 65 
£ 6 65 
£1465 
£1465 
£8 65 
£ 8 65 
£ 8.65 
f 8 65 
£ 8.65 
110 35 
£ 8 65 
£ 865 
£ » 65 
£ 8 65 



BBC MICRO COMPONENTS 

4516 100NS 

6512 

74LS244 

74LS245 

74LS163 

DS3691IY. 

DS38.S120N 

UPD7002 

8271 

20 Way Header 

26 Way Header 

34 Way Header 

40 Way Header 

15WayDSkt 

eWayDinSkt 

5 Way Din Skt 

B8C SOFTWARE IN ROM. 



f 7 
t 3 
f 
I 
t 
1 4 
f 4 
£ 4 
EM 
£ 1 
£ I 



Wordprocofior "View" 
1.2 MOS 



...tram East Anglias 
leading supplier 



MIDWICH COMPUTER COMPANY LIMITED 



£52 

£10 



CO 
00 





RICKINGHALL HOUSE RlCKINGHALL. SUFFOLK IP22 1HH 
TELEPHONE (0379) DISS 898751 
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BBC. DRAGON & ATARI 
GAMES FROM 



Ac 



DRAGON 

MINED-OUT 

On Screen Features: 

Tricky Mines. Damsels in 
distress. Mine detection 
indicator; 9 levels of 
minefield. Safe area. 
Progressive difficulty. 
Scoring. High score 
feature. Full instructions. 
Controls: Up-Down-Left- 
Right. 

Special Features: Bill 
the Warm. Bugs [mines 
with legs]. Mine 
Spreaders. Action 
Replay 
Author: Ian Andrew 



ATARI 400/800 

MAGIC WINDOW 

Define characters on 
8x8 grid. Save to tape. 
Load from tape. Freely 
merges character sets 
into existing programs. 
Hex & Dec. O/Ps. 
Character manipulation: 
Mirror, rotate, invert, 
left, right, up. down.. hold, 
wipe, cancel. 
Redefines whole 
character set. Also 
works in colour mode. 
Excellent examples 
supplied. 

16K RAM or more. 
Author: M. Walker 



MAGIC WINDOW 

FOB THE ATARI 400/800 FROM 

QUKCKSILVA 




As part of the plan to 
cover alt the most popular personal 
computers QUICKSILVA ar& proud to 
introduce 3 new programs for the BBC 
Computer, plus a version of their popular 
"MINED-OUT" game for the Dragon and 
also a character generating program 
for the Atari 400/800 
"MAGIC WINDOW". 

BBC GAMES 

MUSIC PROCESSOR 

Exploits your BBC music potential to 

Features: Full push button 

operation, over 3D 

separate functions for 

recording, mixing, editing and 

sound effects etc. 4 channels. 

5 octaves. 100.000 envelopes easily 

selected Over 2000 note storage 

capacity. Ready made music files 

included. 

Author: Andy Williams 

For model A or B 

PROTECTOR 

Features: Pods, monsters who kill on 
contact, mine laying UFO's, monsters 
increase in size as game progresses. 
new pods every 1000 pts.. 
hyperspape function. Full colour hi-res 
graphics, sound. Joystick control. 
For the model B with 16K + Joystick. 
Author: Andy Green 

WIZARD 

The lands most beautiful maidens 
are being sacrificed by an evil King. 
Can you be their saviour, fighting off ^J 
hordes of evil demons armed only 
with your wand and magical 
powers. A most compulsive and 
original game with hi-res colour *■» 4Ep 
graphics and full sound. 
Author: A. R. Buckley 
For the model B with 32K 




■^ i*."V" '-&'' Quicksilva Limited. 

IPaimerston Park House 
VyV&^v-*- w$ffl*6&&\* 13, Palmerston Road. 

! Southampton. SOI 1LL 
Please send order to ■ *Vtf t»<L/. /^OTB-' Telephone CQ703} 2Q1 

Quicksilva Limited, ~^^^^^^^^ 

Palmerston Park House, ' ■■ ^™ ^" ^* ^" ^" ^" ^" ^" ^" ^™ ^" ■■ 
13, Palmerston Road, m— « i n in. » m 

Southampton. ^^^ Jp 

BBC GAMES Please send me the games as ticked. 

Music Processor £14.35 D Totel cheque/PO. enclosed Cheques 

Protector £7.95 D payable to Quicksilva Supplied on Cassette 

Wizard £6.95 D 

DRAGON GAME Name 

M.ned-Out £5.95 D Addness . 

ATARI 400/800 GAME 

Magic Window GB.95 □ 

WARNING: These programsaresoldaccord- 

ing lo QUICKSILVA Lids terms o( trade and • 

conditions oi sale. Copies oi which are 
available on request. 




SPECTRUM 
SOFTWARE 

TIME-GATE 

AO Space/time adventure 
m fast moving graphics 
48K 

Author John Hollis 
THE CHESS 
PLAYER 
With Speech and 
personality <38K 
Author 
Martin Wren-Hilton 

METEOR STORM 

With speech and Hi Res 
Graphics 1BK or 4BK 
Author John Hollis 

SPACE INTRUDERS 

With mutants and Hi Res 
Graphics l6Kor4BK 
Author John Hollis 

EASYSPEAK 

Add speech or music to 
your programs. 4SK 
Author John Hollis 
MINEO-OUT 
With 9 levels of 
minefield. <48K, 
Author: Ian Andrew 

SOFTWARE 
FOR THE ZXS1 
WITH 1BK RAM 
QS ASTEROIDS 

". very good." 

. . addictive game!" 
CC SVG ) 
Author: John Hollis 

QS DEFENDA 

better than any other 
arcade game I've seen." 
CSync 3 
Author Nick Lambert 

QS SCRAMBLE 

'...amazing, fantastic'" 

tRCW). 

Author: Dave Edwards 

QS INVADERS 

lust like the real 
thing!" (C SVG) 

Author Dave Edwards 

MUNCHEES 

Features 1 to A Ghosts. 
3 Munchees. Rawer pills 
Author A. Laird 

GALAXIANS S. 
GLOOPS 

Features two types of 
swooping Gelaxian 
Author: TV Beck with 
CROAKA-CRAWLA 

With Frogs. Lorries. Logs. 
Crocodiles Turtles. 

\ Author. 
\V John 



SPECTRUM & ZX81 GAMES 

FROM 

QUICKSILVA 

A WHOLE GALAXY OF ACTION 
AT YOUR FINGERTIPS 

NEW RELEASES FOR THE ZX81 & SPECTRUM 



SPECTRUM 

FRENZY 
Arcade action 

Features: Full colour hi- 
res graphics, sound, high 
score table, hold feature. 
5 levels of robots. Evil 
Orvilie the minelayer 
exploding pods, 
progressive difficulty, 
attract mode 
Author Oavid Shea 

ASTRO BLASTER 
Arcade action 

Features: Full attract 
mode. 5 attack waves. 
15 levels of difficulty 
rapid fire, meteor 
storms. Changing aliens, 
plasma bolts, killer 
bombs, full colour hi-res 
graphics, full sound 
Author John Edwards 
16K or48K Spectrum 
EDDIE A WORD 
PROCESSOR ^ 
Features: jf 

Menu driven 
prompts given \X 
at all times N^ 

OrastiC commands ^N 
— .eg Clear Text — 
are automatically 
questioned .^ 

Load/save r 

commands all ** 
text lustified. on 
screen as well as 
printer 

Author R Baker ' 
■38K Spectrum 



PIXEL GAMES 
FOR THE ZX81 
WITH 1BK RAM 
TRADER 

A trilogy of 16K 
programs that combine 
to give an epic 4BK 
graphic adventure As a 
galactic trader, you deal 
with sonne very bizarre 
customers indeed 



STOP PRESS 

Trader now available for 
the Spectrum C995 




SUBSPACE 
STRIKER/ZOR 

With your deadly antimat 
torpedoes, you unleash 
havoc m the Federation's 
Speceianes 
STAR QUE ST/ 
ENCOUNTER 
Witn the help of your 
onboard computer you 
seek a habitable planet 
amidst the perils of deep 
space 

ZX81 GAMES 
OCEAN TRADER 
An adventure set In the 

19th Century, 
Mau own and captain 
a vessel, sail between 5 
ports and deal in coal 
and whisky, with storms, 
pirates, sea mist and 
vessels adrift 

Author A. Morgan 
2X81 with 16K FIAM 

COSMIC GUERILLA 
Arcade action 

Fast m/c action, will drtve 
QS sound and character 
boards, responsive 

controls, high score 

tables 
V Author 

C. K. Tame 
i ZX81 with 
I 1SK RAM 



3D BLACK STAR 
Arcade action 
Features: Fast 3D 
graphics, fast scoring, 
four types of target 
Eight instrument 
displays, warp drive, 
resurging aliens, time 
limit. 17 levels of 
progressive difficulty 
high score table 
Author M. Sud worth 



2X81 with 16K RAM 



MPER S. 
OPER 

de action 
Features: Fast action. 
5 dampers increase to B 
on later phases. 3 lives 
plus bonus lives, ever 
increasing speed, high 
score, stall frame 
features, spiral clear at 
end of games, bonus 
phase worth 5000 pts.. 
high score save and 
display 

Author R Crane 
2X81 with 1BKRAM 

PIONEER TRAIL 
A western adventure 
Features: SO levels of 
play "Mmd Game" plus 
shooting rifle speed uses 
all keys and is measured 
against the players 
personal average 
response This game is 
based on historical data 
Author Marian Stubbs. 
2X81 with 16K RAM 

OuicksilvH Limited. 
Palmnrston Park House. 
13. Palmerston Road. 
Southampton SQ1 1LL 
Telephone (0703)20169 
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Qulcksilva Limited, Palmeraton Park House, 13, Palmerston Road, Southampton. 
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VIC20 GAMES 



FROM 



QUICKSILVA 



M«]=U^ 



ADO 

VIC20 GAMES FROM 

UICKSILVA 



QUICKSILVA are proud to introduce 

Skyhawk written by Chartec 

for the VIC20 personal computer, 

many more amazing games to come! 

SKYHAWK: Features Multi-coioun Hi-res 3-D 
Effect Graphics. Realistic Scrolling Landscape. 
Aircraft Landing and Refueling, Radar and Aircraft 
Status Displays. High Score Save, Full Sound 
Effects. Varying Formations of Attacking Aircraft, 
Extra Life at 3000 pts. Fuel Low Warning. 
Realistic Explosions. For the VIC20 + 3K or 8K 
expansion + Joystick. 



STARQUEST 




PIXEL 
POWER 




HARVESTER 



VICSO 
JOYSTICK 



TORNADO: In the 
midst of the Colony 
Wars ships are 
attacking you from the 
air. you have three 
types of ground base 
to bomb. Features: Full 
Colour. Hi-Res Graphics, 
Sound. Increasing 
Speed. High Score, 
Progressive Difficulty 
Random Landscape. 
Explosions. By Chartec 
for the unexpanded 
VIC2D+ Joystick. 

IXE-L, 
AMES 

HARVESTER & 
BRAINSTORM 

A cut-throat strategy 
game to reap valuable 
boosterspice around the 
planet Delta. Hi-Res 
Graphics and lots of fun 
for two to four players. 
For the unexpanded 
VIC2Q 

STARQUEST/ 
ENCOUNTER 

A voyage of discovery 
and adventure in the 
cosmos. With the help of 
your onboard computer 
you seek a habitable 
planet amidst the perils 
of deep space. 
For the VIC20 
+ 16K RAM. 





VJC2016KGAME 

A voyage of AoVmture and Dotovwy 
Pius ENCOUNTER- IQ Game 

PIXEL 



VIC20 8 OR 16K 

To c-M« uter-defiraoJe cha/acte.-s 
(n your own program*. 

PIXEL 



PIXEL POWER 

A graphics workshop 

packed with useful 

features such as Create. 

Amend. Save and View 

Set. 

For the VICSO with 8K 

or more added RAM. 

SUBSPACE 
STRIKER & ZOR 

It comes from out of 

nowhere and then 

vanishes back into the 

ether. With your deadly 

antimat torpedoes, you 

unleash havoc in the 

Federation's 

Spacelanes. 

For the 

VIC20 + 

16K 

RAM. 



VIC20 UNEXPANDED 

A Cirt-Tmwt g*me of Strategy & Fun 
Plus - ffiWNSTORM 

PIXEL 



TRAOER 

A trilogy of 1BK 
programs that combine 
to give an epic 48K 
graphic adventure. As a 
galactic trader, you deal 
with some \/ery bizarre 
customers indeed. Will 
you live to tell the tale? 
Supplied in a box with 
extensive instruction 
booklet. 




For the VICSO +16K 
RAM. 



M 





<\ * 




Please send your order to: 

QUICKSILVA LIMITED. 

PALMERSTON PARK HOUSE. 

13PALMERSTON ROAD. 

SOUTHAMPTON. 

TEL:C0703)201SQ. 



Tornado £5.95 □ 

Skyhawk £7.95 □ 

Trader £14.95 D 

ubspace Striker + Zor £7.95 D 

Starquest + Encounter £7.95 D 

Pixel Power £7.95 D 

Harvester + Brainstorm £7.95 D 

PLEASE SENO ME THE GAMES 

AS TICKED 

Total cheque/RO. enclosed 

Cheque payable to Quicksilva Limited. 
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Selected titles available from larger branches of Boots and W.H.Smith, Spectrum, Laskys, Currys Micro-C and all good 
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Computer Shops. Also by mail order from Software Express. 100 The Albany, Old Hall Street, Liverpool L3 3AB 



*<The sound commands on the One 1 
are. for a computer of this price, very 
sophisticated. Three music channels, and one 
noise channel, mean that you can program 
some fairly complex sounds. ?? 

POPULAR COMPUTING WEEKLY 




v^ 



*<Oric is everything you hoped it would be. 
AJfve with colour, and zapping with built-in sound 
effects, the Oric looks like a match for any 
machine now selling for less than £200?? 

YOUR COMPUTER 



UThe 1 6k Oric -fighting the 16k Spectrum -is 
£25 cheaper, k feels a good deal more 
professional than the home-appeal Sinclair. 
One's sound is extremely versatile, and wei! up 
to the standard of the £300 or £400 BBC 
microcomputer made by Acorn. ?? 

WHICH MICRO? 



<<Oric will soon be selling a Modem 
so that Prestel will become available. 
Owners will be able to accept telesoftware - 
programs loaded straight down the phone line - 
eventually electronic mail could come into the 
home by the same route, and with the addition 
of a tape recorder the Oric with its Modem 
could become a telephone answerer and 
message taker. ?? 

YOUR COMPUTER 



ii Oric was over twice as fast as the Spectrum. 
Surprisingly perhaps the Oric. which initially 
seemed only faster when performing the 
simplest of calculations, has come back to beat 
the Spectrum by a small amount. As the 
problems get more complex the Oric comes 
into its own. One final point - in entering the 
benchmark tests - the Oric was certainly the 
easiest to handle. ?? 

WHICH MICRO? 



<<This slope coupled with the design 
of the keys makes the Oric an easy machine to 
touch-type on. All keys have auto-repeat and 
there are four keys dedicated specifically to 
cursor control. It is certainly easier to type on 
than any of Sinclair s offerings.?* 

YOUR COMPUTER 



*t Instead of the Spectrum's 28 
look-up single- character error reports. ^ 
the Oric has 18 self-explanatory messages. 
If you actually want to do computing, rather than 
just exploring the world of off-the-shelf games 
programme entertainment the Oric will be a 
better buy. ?? 

WHICH MICRO? 



<<One good feature of the Oric is an on-screen 
reminder in the top right hand comer to show 
that you've engaged all-capitals mode. So much 
better than the BB's variety of lights in the corne r 
of the keyboard. The Oric is sound . simple to get 
along with and offers great expansion 
potential.?? 

WHICH MICRO? 



i i Whe n com pared to the stogginess of the 
Spectrum's keyboard this is certainly an 
improvement. 1 can't see any Orics failing 
through bad assembly. If only the £2400 IBM 
were so easy to use. ?? 

WHICH MICRO? 



t* A good speaker and built-in noises get the 
Orics sound off to a good start. Typing Zap. 
Ping. Shoot or Explode produces convincing 
arcade game noises which can easily be 
incorporated into any program. ?? 

YOUR COMPUTER 



ORIC-1 



f <The modem is certainly unusual in 
a machine of this price. Together with the other 
peripherals, when finally available, it should 
make for an attractive package for a small 
business . . . surely a match for machines costing 
much more?? 

POPULAR COMPUTING WEEKLY 



The Real Computer System 



ORIC PRODUCTS INTERNATIONAL LTD, COWORTH PARK, LONDON ROAD, ASCOT. BERKS 

available from . . . WH SMITH • DLXONS • GREENS 

LASKYS • MICRO'C • MICRO PERIPHERALS 

SPECTRUM • COMPUTERS FOR ALL 

And hundreds of independent dealers. 
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For the superb ORIC-1 

The fine^software, ORIC SOFTW 

Fast-load actionlltaiqQORlCs colour, graphics and sound 
capabilities to new front iers^cas^llydesigned an- ' 
match ORlCs quality and quest fortiml 

The ever growing range includes programs for Business, E 
In-home entertainment, so whether you want a total business systtim or 'edge of the 
chair' arcade excitement, choose ORIC -The new experience irr micro-software. / 

Part of the growing selection includes:- Jk 

FOR HOME FOR BUSINESS ^ 

BACKGAMMON -CHESS ORIC PAY- ORICINV ORIC STOCK -ORIC CALC- 
FLIGHT- ZODIAC - AIRLINE ORIC TYPER - AUTHOR PLUS ORIC BASE and 
DALLAS ORIC FORTH languaq. 

Real computer software from 
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ORIC PRODUCTS INTERNATIONAL LTD, coworth park, lomdom road-, ascot, berks 



JUST LAUNCHED 

ORIC TREK SPACE ADVENTURE GAME 

You are in command of the Federation's most powerful starship 
the CJSS Enterprise. Armed with your phasers and photon 
torpedoes, your task is to patro! the furthest reaches of the 
Galaxy, protecting Federation space against the forces of 
invading Klingons. Your ultimate mission is to rid the Galaxy 
entirely of the Klingon menace... before they destroy you. 
Your crew awaits you aboard the Enterprise. Starfleet Command 
wishes you Bon Voyage and Good Hunting! 



ORIC products available from:- 

WHSMITH • DIXONS • GREENS 

LAS KYS • MICRO'C • MICRO 

PERIPHERALS • SPECTRUM 

COMPUTERS FOR ALL 

And hundreds of independent 

dealers. 
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IE BEST at £7- 9! 

Guaranteed able to consistently 
Sargon H and all other Spectrum chess progra 

• Six levels of play 

• Plays a variety of openings e.g. French Defense, Sici 
Queen's Gambit etc. »Self play mode • Analyse m 

• Enhanced end-game play • Recommended move 



ORIGINAL SUPERCHESS 
The Cheapest 

10 levels of play: recommended move option: 
substantial 'opening book* e.g. French Defense, 
Queen's Gambit, Ruy Lopez etc: Self play feature: 
analyse mode. 
16k ZX81 E4.95 48k Spectrum E4.95 



BACKGAMMON ♦ • 

\ 
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Play this fascinating game of skill and chance. High 
resolution colour display with dice roll. Can be used by 
expert players and also has documentation to enable 
beginners to learn the game. 48k Spectrum £5.95 



• • SPECTRUM BRIDGE TUTOR • • 

-NEW- 

Improve your Bridge with the Spectrum Bridge Tutor. 

Uses the Acol bidding system including Blackwood and 

Stagman conventions. Each of the 40 hands illustrates 

a particular point(s) in the bidding and play. After 

playing a hand you are given an explanation of the main 

points of the bidding and play. The correct bid and play 

must be made to progress but if you need assistance 

there is a help feature. 

b ac, • *»■ ^ Beginners (40 hands) £5.95 

For 16k and 48k Spectrum Advanced (40 hands) £595 

Also available from: 

Buffer Microshop- Streatham, London 

Philip Capley - Ossett, West Yorks 

Georges - Bristol 

Screen Scene - Cheltenham 

WH Smith - Computer Branches 

ZEDXTRA - Kinsen, Bournemouth 

Computers - Wigmore Street. London 

Capital Cameras - Crawley 

UK Prices include post & packing. Despatch within 48 
hours (For orders outside UK add 80p for postage). 
Send cheque or postal order to: 




••SPECTRUM SPEECH •• 

Yes it's possible! Software driven speech from the 
Spectrum. Simple to use in your own programs. Each 
cassette comes with user documentation and 
demonstration program. No extra hardware is required. 
Uses Spectrum speaker and top 32k Ram. 

'Multiwords' 70 plus words, numbers 
zero to million, plus, go. limit, right, 

great etc 48k Spectrum £6.95 

'Spacegames' 80 plus words, numbers, red 
alert, torpedoes, phasors, bearing 
south etc 48k Spectrum £6.95 



SOFTALK I: 



SOFTALK II: 



•• BEEPER AMPLIFIER •• 

Boost your Spectrum's beeper. This neat amplifier, with 
volume control, plugs directly into the Spectrum's EAR 
or MIC socket using the tape lead. NO OTHER 
CONNECTIONS NECESSARY. Powered by a PP3 
battery (not supplied) it doubles as a radio when not 
used with your Spectrum. £5.95 or only £4.95 when 
purchased with a SOFTALK program. Please add 35p to 
cover pSp. 



SPECTRUM FORTH 



ier than w 



FORTH - 10 times faster than Basic, much easit 
machine code. If you want to discover the advantages 
of Forth or are already converted, Spectrum FORTH is 
the ideal package. The package is cassette based and 
includes Spectrum Forth, a sample Forth program and 
comprehensive user documentation. It has all Forth 
structures and allows full use of the Spectrum's colour. 
hi-res. graphics. Specify 16k or 48k when ordering. 
16k version, about 1 15 new words can be defined 

16k Spectrum £9.95 
48k version, about 1 200 new words can be defined 

48k Spectrum £9.95 



• • ZX DRAUGHTS •• 

With its 10 levels of play, ZX Draughts is the ideal game 
for the beginner or expert player. At level ZX 
Draughts replies immediately, at level 4 it replies in 
about 20 seconds and beats its own programmer, at 
level 9 it replies in about 13 minutes but can you beat 
it? Features choice of strategy and colour. Our machine 
code program, using tree searching techniques can 
analyse each position in depth making ZX Draughts a 
formidable opponent. 48k Spectrum £6.95 



CP SOFTWARE, Dept.2YC,17 Orchard Lane, Prestwood, Bucks. HP16 ONN 

PROGRAMMERS -TOP RATES PAID FOR QUALITY SPECTRUM PROGRAM! 
JSEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY 
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more: compact than 



BASIC * ) 



YET THE.Y ' RE DUMB ENOUGH TO 
ME EOR £89.95! 
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Richard Altwasser and Steven 
Vickers are the men who invented the 
Jupiter Ace. 

After years of designing micro- 
computers that use BASIC (both men 
played a major role in creating the 
ZX Spectrum), they abandoned it in 
favour of FORTH. 

FORTH is just as easy to learn 
as BASIC. Yet it's a faster, more 
compact and more structured 
language that educationalists 
and professional programmers 
alike prefer. 

So the Jupiter Ace is the only micro- 
computer you can buy that is designed around 
FORTH. 

Using it, there's little fear of accidentally 
'crashing' programs halfway through and having 
to start all over again (a common fault with 
BASIC). The Jupiter Ace's comprehensive error 
checking sees to that. 

The Jupiter Ace has a full-size keyboard, 
high resolution graphics, sound, floating point 
arithmetic, a fast, reliable cassette interface, 
3K of RAM and a full 1 2 month warranty. 

You get all that for £89.95. Plus a mains 
adaptor, all the leads needed to connect most 
cassette recorders and TV's, a software 
catalogue (35 cassettes available, soon to be 50), 
the Jupiter Ace manual and a free demonstration 
cassette of 5 programs 

The Jupiter Ace manual is a complete 
introduction to personal computing and a 
simple-to-follow course in FORTH, from first 
principles to confident programming. 

Plug-on 1 6K and 48K memory expansions 
are also available, at very competitive prices. 
(There'll be a plug-on printer interface available 
soon, too.) 

It'll take you no time at all to realise how 
clever Richard and Steven were to design the 
Jupiter Ace around FORTH. And even less time to 
realise what a silly price £89.95 is to charge for it. 
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Tech nical In f ormation 
Hardware 

Z80A;8KROM;3KRAM 

Keyboard 

40 moving keys,- auto repeat; Caps Lock. 

Screen 

Memory mapped 32 col x 24 line flicker- free 
display upper ano lower case ascii characters. 

Graphics 

High resolution 256 x 1 92 pixel user defined 

characters. 

Sound 

Internal loudspeaker may be programmed for 
entire audio spectrum. 



Cassette 

Programs and data in compact dictionary format 
may be saved, verified, loaded and merged. All 
tape files are named. Running at 1 500 baud. 

Expansion Port 

Contains DC. power rails and full Z80 Address, 
data and control signals. Can connect extra 
memory peripherals. 

Editor 

Allows complete editing and listing of compiled 
programs. 

Please send cheque/postal order to 
Jupiter Cantab. 22 Foxhoilow, 8ar Hill, 
Cambridge CB3 8EP. 



JupiterACE 



Please send me Jupiter Ace microcomputers® £89.95 (+£3.95 p. & p.) 

Tick here if you require VAT receipt Q 

Name 



Address . 



0020183 



Available for immediate delivery. Allow 1 4 days for p. & p. U.K. price only (export price on request) 
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SPECTRUM TV PROBLEM 

Af any Spectrum owners have not been able to obtain a colour 
/^display on certain colour televisions. They have a sharp 
monochrome display at one position of the TV tuner and distorted 
colour display at another. My solution is as follows: First, remove 
the five screws from underneath the casing and turn the computer 
upright; then carefully lift the top part of the casing so that it is 
just clear of the circuit board. Move it down over the rest of the 
casing taking care not to tension the keyboard ribbon cable. 

Between the ULA and PAL encoder — see introductory manual 
page 29 — you will find four adjustable screws. These are used to 
tunc the two separate outputs of the ULA which are related to the 
contents of the display file and the colour attributes. Next, connect 
the computer to the television as normal and create a colour 
display, for example 

BORDER 1: PAPER 2: CLS 

Note carefully the initial positions of the screws mentioned 
previously. Using a screwdriver adjust the top three of these 
screws until the colours appear on the display, starting with the 
resistor marked 2.2Kr. If after a period of time the colour 
disappears then further adjustment is needed. The bottom screw 
may also be adjusted if necessary. If this procedure fails then 
return the screws to their original positions. Finally, reassemble 
the casing, turn over and replace screws. 

These alterations are both simple and perfectly safe and should 
put life into many a Spectrum display. 

Mark Nolan, Malahide, Dublin. 



MAZE CRAZE 

J§ number of people seem to have 
Myriad a problem with Maze 
published in the March edition of 
Your Computer The misunder- 
standing probably lies in line 5008, 
which reads 

5008 LETd$-"T<>v" 

The string in this line should 
contain four characters — up-arrow, 
less-than, greaicr-than and lower- 
case v. The symbol in the middle is 
not the Sinclair unequal sign, 
although the two look the same on 
the listing. 

In addition, it is worth typing 
Clear before saving the final version 
on tape — this prevents all the 
variables being dumped on to 
cassette. 

Colin Camtthers, 
Edinburgh. 



THE CURE 

/built my ZX-8I from a Sinclair 
kit. After some teething troubles 
I had about six months of daily use 
without a hitch. Then the loading 
problems started. It was hit and 
miss, the trend became an increasing 
number of missed loadings. Some- 
thing had to be done. 

All the favourite cures had been 
tried, different volume settings; 
cleaner tape passed through; 
different types of tape; clean heads 
with meihs and cotton wool buds; 
developed eye ache looking at 
loading patterns on the screen in an 
endeavour to interpret them; 
purchase and use of head de- 
magnetises 

It may sound silly but I suspect 
that many other computer "nut 
cases" arc also guilty of not using 
the Tape Recorder for the purpose 
for which it was intended. During a 



bout of frustration I listened to one 
of my favourite recordings and there 
was a lot of background hash. At 
first I accepted the poor signal/noise 
ratio as the quality standard of the 
recorder. But I became sure that the 
recorder did a better job some 
months ago. What if the computer 
was upset by this hash? I rooted out 
a capacitor substitution box and 
connected between the Ear input 
and earth of the recorder. The best 
de-coupling value was found by a 
marked reduction in the noise. 

I obtained a suitable capacitor and 
soldered it into the recorder. That 
was over six months ago and loading 
has been no problem. 

G Winterburn, 

Lytham, 

Lancashire. 



SINCLAIR TRICKS 

/have found out three things 
which may prove useful to 
Spectrum owners. The first is how 
to break into programs, which upon 
loading jump to some machine code. 
Type in the following. 

999 Merge "" STOP 
Load in the program, and when the 
loading is completed, the computer 
will display a Stop error code. You 
now have access to the program. The 
second, and most useful thing I 
found out, is how to disengage the 
Break key. 

The trick in doing this, is to Poke 
dow:n the screen to 24 lines deep at 
the beginning of your program. At 
any attempt to break into the 
program the screen will fill, and the 
computer will get lost in an endless 
loop. This happens because when 
the Break key is pressed, an error 
code appears. As the computer is 
used to printing on the bottom two 
lines, it will not like it if the iwo 



lines arc not accessible. This results 
in a crash. 

If at any time in the program you 
do need to re-engage the Break key, 
include a line which Pokes back to 
two lines. The pokes are as follows: 
POKE 23659,0 disengages 
POKE 23659,2 re-engages 
The third thing I found out is how to 
print on the bottom two lines. The 
function "Print # 1; "Hello" will 
print hello on the bottom two lines. 
This is best demonstrated by typing 
in this short program. 
10 Print * 1; CHP.S (RND'127 + 33): 

GOTO 10 
Random characters could be printed 
on the bottom two lines. As the text 
goes over the line, the area expands 
to three lines, then to four, and so 
on. The machine code equivalent of 
this instruction is RST16, which 
prints the CHRS of register A. I 
hope these few tricks will prove 
handy to Spectrum owners. 

D J Whale, 

Harlow, 

Essex. 



BBC MONITOR 

^^ichard Harris's monitoi 
^^ program for the BBC Micro 
published in March Your Computer 
is excellent but happens to have one 
mistake. The label 

650 .back DEC &80 
The monitor can be further 
enhanced by printing the ASCII 
values when listing an eight-by-eight 
block and this is achieved by 
changing the following lines. 
40 datal = PS + 965:data2 - PS + 1 120: 

data3=P$+1275 
50 mess = P$ + 1 430: XY mess -P$ + 

1645:pmess = PS + 1680 
60 data4 = P$ + 168&:sptab = PS + 1755 
:REM SET BASE ADDR OF DATA 
These lines create the extra space 
required for new code inserted to 
print the ASCII values in block 
print. Following additions are 
required to achieve this. Replace 
lines 920 to 1110 with the following: 

920 .block 

930 LDA 4 8 

940 STA Er82 



950 LDY #0 
960 .cdLDX #8 
970 STX &83 

972 LDA &80 

973 STA&84 

974 LOA&81 

975 STA &85 
980 JSR ncvlinl 

990 JSR addfpr 
1000 .be LDA (&80),Y 
1010 JSR print 
1020 LDY 4 1 
1030 JSR space 
1040 INC &80 
1050 BNE ab 
1060 INC &81 
1070 .ab DEC &83 

1080 BNE be 

1081 LDX #8:STX &83:LDY 42: 
JSR space 

1085 .bf LDA {&84),Y:CMP * &20: 
BCC bw:CMP 4 &7E:BCC br 

1086 bw LDA * &2E 

1090 .br JSR &FFEE 

1091 INC Er84 

1092 8NE bh 

1093 INC &85 

1094 .bh DEC &83 

1095 BNE bf 

1096 DEC 682 
1100 BNEcd 
1110 JMPff 

Finallv change lines 2430 to 2440 to: 

2430 ,new1in:JSR &FFE7 

2440 .new1irt1:JSR &FFE7:RTS 

These changes will allow the user to 

locate data areas easily and will also 

help him to look more closely at the 

BBC OS and Basic Roms. I hope 

other users find these changes of use. 

Deepak iMxman, 

Godalming, 

Surrey. 



DEFENDING TIM 

/n response to A Jaques' letter — 
March edition — Mr. Hartncll 
was merely pointing out various 
ideas which the reader may put to 
good use. 

Perhaps if Mr. Jaques had spent 
many hours of his valuable time 
writing programs he might under- 
stand what piracy can do to a com- 
pany: his attitude typifies the person 
who simply wishes to have endless 
hours of fun without giving those 
who make it possible their just 



NOSTALGIA AHD PROGRESS 

rhank you for your timely words of wisdom in the March issue 
editorial in respect of the current low-price computer war. 
I own a UK- 101, and over several years have upgraded it to 32K 
RAM, 16K ROM, a multi-dimension screen format including a 
useful 32 x 64, 8912 PSG, a PI A, VIA etc, with the inclusion of 
the Cegmon screen editor and machine-code monitor. I was 
beginning to develop an inferiority complex being restricted to 
block graphics only. As a matter of interest I ran the speed 
program in the Oric versus Spectrum article and was pleasantly 
surprised to achieve Load Array and Sort Array times of eight and 
190 seconds respectively taking up 225 bytes of program space and 
4041 bytes of variable space. The machine runs at IMhz which 
can also be upgraded. 

Instead of buying one of the new plastic-case tortoises I will now 
return to my steel-clad monster — although not up to the size of 
the Manchester Mark I computer — and build a high-resolution 
and colour board with its own RAM leaving me with a full 32K 
memory less workspace — about 770 bytes — while I wait for the 
"ultimate" computer. 

N L Smith, Stoke-on-Trent, Staffordshire. 
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reward. If Mr Jaques would look in 
the March 1983 Response Frame he 
would sec there a letter written by 
someone who had tried to break into 
a program to copy it. 

I regard Your Computer as the 
most user-friendly magazine 
available and quite simply the best at 
helping the user in trouble. Perhaps 
if Mr Jaques had experienced 
loading and output problems and 
suffered the frustration of it all then 
he would understand how valuable a 
service Your Computer is. I did not 
find any points technically related to 
a machine in Mr Jaqucs' letter. 

Michael Gregory, 

Guisborough, 

Cleveland. 



BELGIAN VIC 

^iving in Belgium, I am the 
proud owner of a Vic- 20. When 
attempting to load a program from 
cassette, it can be very helpful to 
listen to the cassette signals. This 
can be achieved by simply 
connecting a standard earphone to 
the Vic's cassette connector. It does 
not need an amplifier and cannot 
damage your Vic at all. Just connect 
the earphone leads parallel on pin 
Al — ground — and pin D4 — read 
— of the cassette connector. See the 
user manual on page 151 for the pin 
configuration. Once conned ed you 
will both hear the loading and saving 
of your programs. 

The synchronising header, checks, 

um, bytes and double storage are 

three good error-checking 

techniques used by Commodore to 

make their tape system very reliable. 

Manuel Allaert, 

Ottend, 

Belgium. 



FAST GRAPHICS 

/apologise to readers using the 
machine-code routine described 
in my article on fast animated 
graphics for the Spectrum who have 
found that it does not work correctly 
when "Width" is greater than 
16-bits. The culprit is a missing 
instruction LD (IX +9), 8 which 
should come between the 
instructions EX HL,DE and L4 
DEC (IX + 8) in listing 3. If you have 
your original version of the machine- 
code routine "Animate" on tape, 
then you should obtain a corrected 
version as follows: reset RAMtop to 
65159 - 48K - or 32389 - 16K - 
with the appropriate clear command. 
Load your old version of 
"Animate". 

Enter and run this Basic program: 
10 Let A - 65160 (32390 for 16KI 
20 POKE A + 158, 24 
30 POKE A -i 159,37 
40 FOR B = A + 197 TO A + 204 
50 READ C : POKE B, C 
60 NEXT B 

70 OATA 78. 235, 221 . 54, 9, 8. 24, 21 1 

80 SAVE "ANIMATE" CODE A, 205 

Robert Newman, 

Oundle, 

Peterborough. 



EDITORIAL 



Yesterday you were impressed by your bargain 
buy — £200 for a whole microcomputer. Today the 
smile of the proud new owner fades on your face as 
you see the same machine at the revised official 
price of £150. You rush to the calendar: it's too 
early for the summer sales, and April Fool's Day is 
long past. Then you recall something you read in 
last month's Your Computer: a Commodore 
spokesman, when asked to deny persistent rumours 
that new technology makes the £350 Commodore 
64 cheaper to produce than the old £130 Vic-20, 
would only say that price "was all to do with what 
the market will bear — not to do with what it costs 
to make". 

This is a clear statement of fact and nothing 
which should astonish or outrage us. After all 
British motorists have to pay more than the rest of 
Europe for the same cars. 

Why then should we be surprised to learn that in 
the vast U.S. market, the ZX-81 — or Timex 1000 
— can cost as little as £36 even though most 
Americans have larger disposable incomes, that the 
Stateside Spectrum is less than £100 for a machine 
with a higher specification, and that similar stories 
can be told about Ataris, TI-99/4s and any other 
micros you care to name? 

You remember being told and not believing that 
the components inside a Spectrum could cost 
Sinclair as little as £15 and you begin to wonder if 
the £50 price cut after you bought your micro could 
just as easily have been £75 or perhaps even £100. 

Before writing off micro pricing as a black art, 
you should understand how it works. Prices drop 
because products are in competition with newer or 
cheaper technology. If a micro-maker has the skill 



to be first on the market with a new kind of 
product, that company can inflate the asking price 
to as high a level as it believes the market will take. 
Then, as the competition arrives to share the 
pickings, the first company will deflate the price to 
try and increase the volume of sales and so maintain 
or even improve profits. 

As the market grows, production costs tumble 
partly because the more integrated circuits the chip- 
builders produce, the smaller the percentage of 
faulty circuits — and that means increased yields 
and lower unit costs. Of course you can come a 
cropper if the original price is too high. The 
excellent TI-99/4 was the first 16-bit colour home 
micro and cost about £750 when it was introduced 
in 1980. As other machines appeared, the TI-99/4's 
price had to be dropped progressively to its current 
level of £150 to remain competitive with the 
newcomers. Some would argue that its original 
price asked too much of the U.K. market and 
damaged the micro's prospects in the long run. A 
£350 price tag for a machine of such a calibre in 
1980 might have given the TI-99/4 a vast user and 
software base in Britain. 

Clearly there are concealed costs beyond the price 
of components. Companies have to allow for 
research and development, labour, production 
overheads, packaging, distribution, marketing, 
margins for retailers and even the expense of 
maintaining the jammed switchboard of the 
customer complaints department. But when you 
add all that up, the gap between costs and price can 
still be very large. Perhaps that explains why so 
many new companies are bravely rushing into 
computing to fill the breach. 



How to write for Your Computer 

c 

We called this magazine Your Computer precisely because we welcome your 
views, tips and hints and even your criticism of machines and software in general. 
If you would like to see your name in print, whether on a Software File program or 
a full-blooded article, here is how to gd about it. Ideally, all articles should be 
typed double-spaced on one side only of -uniform sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend's or user group's 
— this minimises the risk of error. In a perfect world a cassette would 
accompany the article. That considerably speeds up the checking process. Not 
only do you get to air your own discoveries and opinions, but we will even pay 
you for the privilege. We pay £35 per published page — that's as it appears in the 

magazine and includes illustrations. 
Why not give it a try? You have nothing to lose but your postage. 
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Premier disc system 
— a first for Dragon 32 



Now THERE IS a disc system for 
the Dragon 32. Premier 
Publications has incorporated a 
Disc Operating System and disc 
controller in a single cartridge 
which plugs into the games 
cartridge port. 

The Disc Operating System 
supplies a comprehensive set of 
commands which appear to the 
user as an extension of Basic. As 
well as standard facilities for 
creating and deleting files, 
reading the directory, disc 
formatting, renaming files, there 
is also provision for opening up 
to eight random and sequential 
files simultaneously. 

Two unusual features are the 
Find and Config commands. 
Find enables data files to be 
searched for a string match. 
Config allows the user to 
configure the system to run with 

Millionth U.K. 
micro sold 

The END OF APRIL marks a 
milestone for home computing — 
with the sale of the home 
computer in Britain. There are 
more ZX-81s out there than 
anything else followed by 
Spectrums, Vic-20s, BBC 
Micros, Dragons, TI-99/4s and a 
dozen other computers. 

BBC Music 
Processor 

QUICKSILVA MUSIC Processor 
turns your BBC Micro into a 
tape recorder and synthesiser for 
just £14.95, Andy Williams the 
author of the program, started 
working on it in May last year. 
He says that if he had worked 
full time it would still have taken 
him six months to complete. 

Business Press 

THE NAME of Your Computer's 
parent company has been 
changed from IPC Business 
Press Ltd to Business Press 
International Ltd. This change 
has been made to reflect the very 
wide range of markets covered by 
the 100 publications of the 
company, and to identify its 
prime position as the world 
leader of business publishing. 



almost any type of floppy-disc 
drive available. The number of 
tracks, sides and sectors per track 
on a disc can all be specified to 
allow the system to support 3, 
5.25 and 8 in. drives. In addition 
the controller cartridge can cater 
for up to four drives at a time, in 
any combination. 

The cartridge comes with a 74 
page manual and costs £99.95. 
Premier Publications is also 
selling complete systems, starl- 
ing with the Delta 1 at £299.95. 



*%?A 




This includes the controller, 
cables, and a 40-track Canon disc 
drive with a capacity of 100K. 



Premier Publications is at 208, 
Croyden Road, Anerlev, London 
SE20 7YX. 



Spectrum goes organic while 
ZX-81 grows to one megabyte 



This month Basicare is 
releasing an interface which will 
enable Spectrum owners to use 
most of the modules in the 
company's Organic Micro 
system which is now available for 
the ZX-81. 

These include a CMOS RAM 
module backed by battery for 
non-volatile program storage, 
Toolkit, an interface to take up a 
8K of utility programs stored in 
EPROM or ROM, and a sound 
synthesiser module. There is also 
a general purpose interface 
providing 24 input/output lines 
and a Centronics interface to link 
the ZX-81 or Spectrum to most 
printers. 

On the ZX-81 the printer 




interface is accompanied by a 
program which prints ZX-81 
graphic characters on Epson and 
Seikosha printers. 
The modules can be stacked on 



Spectrum owners can now link their micro up to the £149 Tandy colour 
printer. Softest is selling an interface package for £35. It includes the 
necessary hardware together with cables and three programs which allow 
user to access the Tandy printer commands. A high-level driver program 
to make graph plotting easier is under development and will be available 
for £5.00. Softest is at 10 Richmond Lane, Homsey, Hampshire, S05 
8LA. 




top of each other and are inter- 
faced to the computer through 
the Persona module which com- 
municates with the other devices 
via a 64-way bus. 

One feature that sadly will not 
be available for the Spectrum is 
the Minimap module. This en- 
ables ZX-81 owners to access up 
to one megabyte of RAM. Only 
64K can be read at one time but 
up to 16 pages of 64K can be 
switched in and out using a 
single Poke instruction. 

Analogue to digital, and digital 
to analogue converters for both 
the ZX-81 and Spectrum will 
also be released. Future develop- 
ments include a joystick con- 
troller and a fast cassette loading 
device. 

The Personal module costs 
£30.25 and the Minimap £35.95. 
Prices for the other devices range 
from £22.20 for Toolkit to 
£76.25 for 64K RAM. Basicare 
is at 12 Rickett Street, London 
SW6. Tel: 385 2135. 
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Ikon's Hobbit for the BBC Micro runs rings 
around conventional cassette storage 



YOU'VE READ THE BOOK, you've 
seen the film, now buy the 
floppy tape drive, Hobbit is the 
name of a new storage unit for 
the BBC Micro which is faster 
than cassette and cheaper than 
disc storage. It reads and writes 
at almost seven times the rate of 
the standard cassette, and also 
offers many of the housekeeping 
facilities of a disc system. 

Ikon Computer Products, 
which makes the Hobbit is 
supplying it with an EPROM 
which contains the floppy tape 
equivalent of a disc-operating 
system and takes care of such 
tasks as locating a program on 
tape and updating a directory. 
All of the standard BBC file 



commands are supported as well 
as a few extra commands which 
are specific to the Hobbit . 

The Hobbit has similarities to 
Sinclair's Microdrive but 
whereas the Microdrive will use 
a continuous loop of tape, tape 
on the Hobbit can be moved 
backwards and forwards. The 
average access time is 20 seconds 
with a maximum of 90 seconds. 

Two drives can be connected 
to the BBC through the user 
port. Each takes a cassette with a 
capacity of 60K per side. 

Perhaps Ikon should have 
considered calling the £155 
Hobbit after another furry 
animal — the rabbit in Magic 
Roundabout — because Ikon is 




based at Kiln Lake, Laugharne, 
Dyfed — which used to be the 
home of Dyan Thomas. 



High resolution Sinclair tape 
from self-taught schoolboy 



Richard taylor, a 1 4-year-old 1 
schoolboy, has found a way to ' 
improve the ZX-81's 64x44 
pixel resolution without using 
any extra hardware. Until now 
high resolution on the ZX-81 
could only be obtained from 
high-res graphics boards costing 
over £50. Richard Taylor's 
program, High Resolution, 
comes on a cassette and gives a 
resolution of 256 by 192. 

The program takes up around 
three-quarters of a K and creates 
its own display file which con- 
sumes a further 6K. It allows you 
to plot points, invert points, save 
and load a high-res picture, and 
also to define new characters. 

Like most of the other pro- 
gramming whizzkids Richard 
Taylor is entirely self-taught. He 
finds rewriting the operating 
system easier than devising 
game's. "There is no point in 
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Android Attack 
Dragon Donkey 

Flushed with the success of its 
top-selling Dragon program 



Remember the MPF II — the £269 colour computer we scooped last 
October? At the time our reviewer complained that :t was a good machine 
let down by a dreadful keyboard. Here it is with the £36 full-size keyboard, 
joystick, £185 thermal printer and some software all of which are now 
available all over the country from the Spectrum dealer chain. 




on the trail of 
King 

Donkey King, Microdcal has 
now released five new programs 
for the Dragon. Android Attack 
is based on the arcade game 
Beserk, includes some limited 
speech synthesis and routinely 
announces intruder alert or 
charges the player with 
cowardice. Galactic Ambush and 
Cosmic Zap are Microdeal's 
versions of Galaxians and Space 
Fortress. Program packs 4 and 5 
each contain nine short 
programs. These tapes are 
available from Microdeal and 
Dragon dealers for £8 each. 



80K for £300 
coming soon 

LATE NEWS of an f '38 home 
micro about to be announced by 
one of the world's biggest micro 
makers. The machine will set 
new standards in BBC Micro, 
Commodore 64 c;>jntry and will 
cost around £300. More details 
next month. 
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TOP 20 



Game 
■Arcadia 

■ Choplifter 

■ Choplifter 

■ Donkey 
King 

■ Dragon 

Trek 

■ Right 
Simulation 

■ Flight 
Simulation 

■ Hobbit 

■ Kong/ 

Dracula 

■ Moons of 
Jupiter 

■ Penetrator 

■ Planet 
Invasion 

■ Rocket 
Raid 

■ Sea War 
■Synapse 

■ Snapper 
■Time Gate 
■3D 

Defender 

■ Traax 
■Zaxxon 



Company Machine 
Imagine Spectrum 
Creative VTc-20 
Software 
Broderbund Atari 
Microdeal Dragon 



Sala- 
mander 

Psion 

Psion 



Dragon 

Spectrum 
ZX81 



Melbourne Spectrum 

House 

Tony ZX81 

Barber 

Romik Vic-20 

Melbourne Spectrum 

House 

Microdeal Dragon 

Acornsoft BBC 

Panda 2X81 
Fort Atari 

Apocalylpse 
Acornsoft BBC 
Quicksirva Spectrum 
New ZX8t 

Generation 
Llamasoft Vie-20 
Datasoft Atari 
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LOAD AND GO WITH YOUR DRAGON 



32 PROGRAMS FOR YOUR DRAGON 32 

* Games Pairs 

Pontoon 

Snakes and Ladders 
Ski Run 
Castle Walls 

* Homework helpers 

Sums Tester 
Vocabulary tester 

* Graphics section 

Full explanation of all Graphics 
commands with worked examples 

* Hints and Tips 

* How to debug programs 




_.««« ««^«,- Dept A FREEPOST EM463 (No stamp required) 

A J. AAA A O /lkJUVy^l/llljU Telephone 03727-21215. 24hr phone service. 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1.70) per item. gBM 




Access and Bar clay card accepted 



NOWOTNIK PUZZLE KNIGHT'S QUEST 




For either the 16K Spectrum or 
16K ZX81, this is an original 
challenge for anyone. The 
screen becomes the playing 
board for this addictive puzzle. 
Machine coded for smooth and 
instant responses, it offers four 
levels of difficulty. The com- 
puter breaks and shuffles a 
two-by-two coloured square - 
have you the skill and mental 
agility to restore it? "Very 
addictive" - ZX Computing 
Feb/March 1983. 



ZX SPECTRUM 

Knight's Quest (48K) £5.95 

Nowotnik Puzzle (16K) £4.95 




A full-blooded adventure for 
the 48K Spectrum using split- 
screen graphic pictures and 
a scrolling text window. You 
must find Merlin's lost treasure, 
battling elves, scorpions, drag- 
ons; rescue a princess from the 
evil Wizard of Trill - it goes on 
and on! Over 120 locations plus 
a full English command line 
scanner, machine coded for 
fast recognition. Truly state-of- 
the-art! Also available for the 
16K ZX8I. 



ZX81 

Knight' Quest (16K) £4.95 

Nowotnik Puzzle & Other Diversions (16K) £5.00 

ZX81 Adventure Tape (3 full 16K games) ; £5.00 



PHIPPS ASSOCIATES 

Prices include postage (outside Europe add £1.00) per item. 



Dept A FREEPOST EM463 (No stamp required) 
99 East St, Epsom, Surrey KT17 1BR. 
Telephone 03727-21215. 24hr phone service. 



32 YOUR COMPUTER. MAY 1983 



NEWS 



A DAVCN CROSS-COUNTRY DASH 
from Littlehampton on the 
Sussex coast to Your Computer's 
offices on the outskirts of 
London just failed to clinch first 
prize in the £3,000 Castle of 
Riddles competition for 34-year- 
old company director Colin 
Bignell. Only 20 minutes before 
Colin Bignell 's car drew up 
outside the Your Computer 
headquarters, Peter Voke of 
Aylesbury, Buckinghamshire 
was safely delivering the winning 
entry into the hands of editor 
Toby Wolpe. 

Third past the post was Peter 
Colbert, a Cardiff-based British 
Telecom programmer. He put 
his faith in his colleagues at the 
Royal Mail and entrusted his 
entry to the vagaries of first-class. 
He had solved the riddles in six 
hours — two hours faster than 
the other prize-winners. Both he 
and Colin Bignell each receive 
£400 of Acorn equipment, while 
Peter Voke won the £700 silver 
"King of the Ring" trophy and 
£1,500 of Acorn hardware. 

At the top of his shopping list 
is a dry ink-jet printer, followed 
by a small disc drive and a 



Acornsoft Castle of Riddles: the 
knights errant receive rewards 




From left: runner-up C P Bignell; Your Computer editor Toby Wolpe; 
winner Peter Voke; Acornsoft's David Johnson-Davies; and in third 
place P K Colbert. 



second processor. The two 
runners-up have set their sights 
on disc drives, although Peter 
Colbert also finds the voice- 
synthesis chip a very attractive 
proposition. His six-hour session 
that solved the Castle of Riddles 
started on a Saturday morning 



and ended early in the aftrnoon 
of the same day. 

Although the cassette had 
arrived two days before, his wife 
was against his spending all night 
at the keyboard. 

Away from the cut and thrust 
of the world of adventures, 



"King of the Ring" Peter Voke 
confides that time spent away 
from the keyboard and, above all, 
moderation are his keys to 
success. He recommends sleep- 
ing sensibly — would-be cham- 
pions should note that through- 
out the time he was wrestling 
with the Castle of Riddles he 
made sure he got his 10 hours a 
night. 



PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

ThE NEWEconoTechlBKRAM PACK 

adds 16-timet more memory to your ZX81 at a budget price! 



Fully assembled, tested and 
guaranteed - neat and compact, 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 




ONLY £19.95 1 

plus £1.50 pott & packing 
to anywhere In the world 





Full refund if not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill in the coupon below and send with cheque or P.O. 



To; 

EconoTech, 30 Brockenhurst Way, London SW16 4UD 

Please send me .... 16K RAM Packs @ £19.96 each, 
plus £1 .50 post and packing. 

Name 

Addrew 



REGISTERfD REFERRAL CENTRE 



FOR THE BBC PROJECT 



==?1 BEEBUG 



FOR 
THE 



BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO N 



MEMBERSHIP NOW EXCEEDS 16.000 

lb QOOVHUBIRSCANTBE WR0K6 BEEBUG PROVIDESTHE BIST SUPPORT 
FOR THE BBC MICRO BEEBUG MAGAZINE NOWW PAGES INCLUDING NEW 
PRODUCT GUIDE SUPIEMENT - DEVOTED EXCLUSIVELY TO THE BBC MICRO 
Programs Minn h Tip* - Mnor Ankle* - Newt - Rnliwi - CwnmnUry 
PLUS member* dexount *ch*me with National Retaastv PLUS member* Software 
Lirary - a growing range of Htavm from around C3.50 per cassette ID Mageltne* * 
W- Fnt rseu* Aan) 1982 Reprints of •> issues ***!*ble to member*. 
0*d Jen least*. Program feature* Space Or* i In* ad*' type game). Breakout. Amu 
(joritic* panting program! Rescue tmireculousfy retrieve* program after Bad Loadwg 
at Bad Program Message" \ and Pec* — a program so compact b a sic p rogr a ms and dktc 
system review. Software review* — moVdesg Worows*. Boo*, review*. *d4ng 

Jovst**.*. interface to Model A. Mow to I tha video conuoler ch.p» anil ri»l for 

the nnvcawr, pAit * new crop of farm and tip*. 

February Ittua: Program Feature*. BEE8MAZE - Fma you nay throuoh the random 

man. guided by 3D v*wt from raid* the mat* — an e«co«ent gam*. FrVE-DICE - A 

Beeb mpTamanuiion of YAHT7EE IRI. a novel dice gam*. Also a l*)Wig, of WINDY 

FIELD - a creation from Acorraoft. SPIROPLOT screen doodtsr. end a complete 

memory display program n a uier key. PHi* Maehtn* Code Screen Dune* for the Epson 

and SeAoah* Pnnten. erodes on USING FILES. IDEAS ON AS MATION linrtrowj a 

Rotaliro Cube program! an Introduction lo the use of Procedures a Survey of 6oo*.s on 

the BBC Micro, and a Roundup of Oisc System Hints. PLUS a variety of HINTS. TIPS 

AND INFO. indudma • tingle VDU command to perform a SIDEWAYS SCROLL . Witt 

A COLOUR MONITOR, WOROW1SE WORD PROCESSORS AND ACORNSOFT 

GRAPHICS BOOKS Itt OUR THIRD SOFTWARE COMPETITION. 

March Program Features In* 1301 >. Araesrv Ouel I l«k Kil, Soueic Date, 3D Root on 

IwS rotate any object)- MtcroiAetch floV] screen drawing program ** only one (me of code 

Printers for the SBC macro - Review of Epson. SeAosh*. Tandy and Ov.*to. What 10 do 

with the new Operating System Chip. Drsc Formatter Program, and M Dvsc inslnxeon 

set. Newcomers j'WIe on Tint and Graphics Windows. 

PLUS How to get a new Opfatng Syslem ROM and a seec.il deal on WorovwM 

Imemoer* onfyl. 

SPECIAL ANNIVERSARY ISSUE THIS APRIL - INCLUDES FREE BBC MICRO 

REFERENCE CARD, AND COMPLFTE INDEX TO VOLUME I 

MEMBERS SOFTWARE LIBRARY * 
Offers members a growing range of software from €3 50 per cassette 
1. Stan.re |32<l 2 . Mooniand*' ( ISX1 3D Noughts and Crosses I3W7 3 shape Match 
(ISK). MindbendV <:&XI. 4. mage Eel (32X7. 5 Cylon Attack 132X1. 6 Astro Trader 
I32K). 

Utllltlae, 1 Disassemble! (16K| Redefine (I6K). Mini Test Ed i <JJu 
Application* I. Supcrptol <>2K). 2. Maitctfik I) ZX). 

IJ*s dttcouat to members on the csctlknt svordwiw »Ofd pfOCCSiini petiaie — Tail 
tcp m »u*M*u>.o,o*c.£5<» STOPPRess 

BEEBUQ haa negoclated a deal with ACORN Over the new 1.1 OPERATING 
SYSTEM ROM BEEBUQ member! ere offered the ROM at around half price 
So* 8EEBUG Feb issue for details. 



Send fl.QO & SAE for Sampli; 
Membership- UK 5.40 for six mould:. 

9.90 for on* year 
Overseas one year only: 
Europe £16.00 Middle East f19 00 
America* & Africa £22,000 
Other Countries £23.00 ' 



YC5 



Make cheque to BEEBUG 

and send to: 
BEEBUG Dept 4 

374 Wandsworth Rd. 

London SW8 4TE 
Editorial Matorial to PO Box SO. 
St Albans. Herts. AL1 1AR 
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♦SPACIOUS SHOWROOM 

OPEN MON. to SAT. 
♦FRIENDLY AND HELPFUL STAFF 
♦EXPERT ASSISTANCE 

ALWAYS ON HAND 
♦GOOD RANGE OF COMPUTER BOOKS 
♦AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 



003 MICRO 

Model 

ModelA(32K> 

Model B 

Memory Upgrade 

Full Upgrade 

Joysticks (pair) 

Single Disk Drive 

Disk Interfaceffittedl 

14 inch ColOu r Monitor 

20inch Colour Monitor 

ACORNSOFT PROGRAMS (phone for availability) 

ACORN ATOM 

Single Disk Drive (incl. FREE buffer kit) 

ATOMCALCROM 

WORK PROCESSOR ROM 

FLOATING POINTRQM 

ROM Selector Board 

BBC BASIC Board 

Programmer's TOOLBOX 

SUPER TOOLBOX 

M/CCODE MONITOR/DISASSEMBLER 

PRINTERS 

EPSON MX80F/T III 

EPSON MX80TIII 

STAR DP 8480 

SEIKOSHAGP100A 

Printer Leads(BBC/ATOM/ DRAGON) 

BOOKS 

Assembly Language Programming for the BBC Micro 

BBC Micro-Instant Machine Code 

BBC Micro Revealed 

Basic Programming on the BBC Micro 

Let Your BBC Micro Teach You to Program 

NEC '30 Hour BASIC 

Practical Programs for the BBC Microand Acorn Atom 

Gelling Acquainted with your Acorn Atom 

39 Tested Programs for the Acorn Atom 

Atom Magic Book 



£325.00 

£349.00 

£399.00 

f-2500 

£76.00 

£13.00 

£265.00 

£119.00 

£309.00 

£343.85 



£343.85 
£39.10 
£29.90 
£23.00 
£22.40 
£49.95 
£20.10 
£16.60 
£16.60 

£399.00 
f 349.00 
£279.00 
£229.00 
£15.50 
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The Colourful 

DRAGON 32 

THE FAMIL Y COMPUTER TO FIRE 
YOUR IMAGINATION 

KEY FEATURES 

**32K RAM as Standard, Expandable to 64K 

**Display: 

9 colours available. 

5 different resolutions from 16 x 32 

to 256x192. 
**Extended MICROSOFT Colour Basic 

as Standard. 

Advanced graphics commands. 

Advanced Sound 

Full Editing— insert, delete, amend 
"Professional Typewriter Keyboard 

**FREE 160 page 'BASIC training manual. 
"Connections for Joysticks, Printer, 
Cartridges and Cassette. 



@ 
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NOW 
ONLY 



£184-00 



inc. 
V.A.T. 



MICRO POWER LTD. 
Dapt.YCB 

a'Sa REGENT STREET, 
CHAPEL ALLERTON, 
LEEDS LS74PE 
Tel: (0532) 683186 
or 696343 



Carriage FREE on 
cash/cheque 
orders over £100 

All prices inclusive of V. AT. 
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COMPUTER CLUB 



Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



BIRMINGHAM CALLING 



Birmingham is not only the 
venue for our Midland 
Computer Fair at the end 
of April — it is also the 
home of a computer club 
which can be heard broad- 
casting on local radio. 
Simon Beesley tunes in to 
West Midlands Computer 
Group. 



For A small club the West Midlands 
Computer Group is remarkably productive. It 
puts out a monthly magazine, Databus, has its 
own 15-minute slot once a week on Radio 
West Midlands, and also produces its own 
software. Databus packs into 10 pages a useful 
mixture of news, articles, programs, pro- 
gramming and software reviews — all contri- 
buted by club members. 

The driving force behind the club is David 
Thomson who founded it last August. He 
teaches at a local school and was initially 
concerned to provide a forum for the com- 
puting interests of pupils once they had left 
school. He was assisted by three of his ex- 
pupils in setting up the club. 

The three in question are all talented pro- 
grammers and are considering marketing their 
software. With the present boom in com- 
mercial software sales no doubt it will not be 
long before they are rubbing shoulders with 
the Bug-Bytes and Quicksilvas of the business. 
Your Computer — ever quick to spot new 
talent — can boast that we gave one of them, 
David Griffin, his first break when we 




published his game Maze Munch in our 
December issue. This program for the BBC 
Micro was one of our most popular and as an 
amateur programmer myself I was rather 
disconcerted to learn that it had taken David 
Griffin just one hour to write. 

From its connection with David Thomson's 
school the club has now broadened out and, 
according to Databus, includes no less than 
three astronomers among its 36 members. One 
of the astronomers uses a ZX-81 to control the 
movement of his telescope. 

Most of the machines in evidence were BBC 
microcomputers. Holding its own with the 
BBCs was a customised ZX-81 in full con- 
course trim, complete with an add-on key- 
board, a wooden casing, a Qsave tape-loader 
and Atari joysticks. 

David Thomson suggested that one of the 
reasons for the BBC Micro's popularity 
among computer club enthusiasts was the ex- 
tensive facilities it offers for communicating 
with the outside world. His own interests are 
concentrated, as he put it, on the back of the 



Local society news 



Basildon buffs 

There is now a microcomputer club for the 
Basildon area. It meets fortnightly on a 
Tuesday evening at Healey Management 
Services, The Hemmels, Laindon, Essex. You 
can telephone Roger Sims on Wickford 63032 
after 6.30pm. 

Thurnscoe micros 

Around 70 people attended the first meeting 
of the Thurnscoe and District Microclub in 
March. Not all were owners but a straw poll 
revealed interests in a wide range of machines, 
from the Spectrum and the Dragon to the Pet 
and Nascom III. Meetings are held every 
Wednesday evening at Thurnscoe Compre- 
hensive School, Clayton Lane, Thurnscoe, 
South Yorkshire. For further information 
contact Peter Davis on 0709-893880. 



Liverpool users 

Sinclair owners in Liverpool can attend 
meetings of the ZX Users Club every 
Wednesday evening at the ZX Computer 
Centre, 17 Sweeting Street, off Castle Street, 
Liverpool 2. Anyone is welcome whether they 
have software or hardware problems, an 
interest in programs and games, or just a 
general interest. More details can be obtained 
from Keith Archer on 051-260-4950. 

Enfield brigade 

ENFIELD Computer Club caters for the novice 
and expert alike. Meetings are held on the first 
and third Monday of each month at Brigadier 
Youth Centre, Brigadier Hill, Enfield, 
Middlesex. The annual membership fee is £2 
and a further 25 pence is charged at each 
meeting. 



computer and he writes a regular scries in the 
club's magazine on control applications. 

At this meeting he demonstrated how to 
write to the user port on the BBC. Another 
member had brought along a board fitted with 
LEDs which plugged into the user port and 
showed which control lines were in operation. 

Elsewhere in the room David Berry, the 
club's ZX-81 expert, turned his hand to 
showing a beginner how to write the software 
which would read joystick inputs on the BBC. 

Another group was taking an uncon- 
ventional approach to adventure games. One 
of the members had cracked the code which 
Acornsoft adventure programs use to store 
their phrases and sentences. He had with him 
printouts of all the responses that the 
computer could give in the Castle of Riddles 
and Philosopher's Quest — a philosopher's 
crib sheet. 

As can be seen, within an informal frame- 
work, the West Midland Computer Group's 
activities are varied and enterprising. The club 
meets once a month in the Victorian splendour 
of a room at Birmingham's Central Hall. For 
more details you can contact David Thomson 
on Bromsgrove 32242. 
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Hewson Consultants 

We proudly announce our 1983 range of 

SPECTRUM SOFTWARE 

40 BEST MACHINE CODE ROUTINES 20 BEST PROGRAMS FOR 
FOR THE ZX SPECTRUM £5.95 THE ZX SPECTRUM £5.95 



By Andrew Hewson and John Hardman 
Section A: Three chapters explaining what you 
need to know about Z80 machine code on the 
Spectrum. 

• How to load and save machine code. 

• How to use the system variables. 

• How program lines are stored. 

• How to use the stack, the display, the 
attribute files. 

Section 8: 40 routines including, 

• Scroll - up, down, side to side by pixel or by 
character. 

• Search and replace, token swap, string 
search. 

• Rotate character, invert character- 
horizontally and vertically. 

• Line renumber- including GOSUBs, 
GOTOs, RUN etc. 



By A ndrew Hewson 
Program titles include: 
Machine Code Editor- Write, modify, extend 
and load machine code using this all-basic 
program. No need to use an Assembler when 
you have this program. 
Index File- Learn about fixed length records, 
save numeric and string information, add to, 
sort, modify, delete and print your records. 
Ideal as a computer based filing system. 
Duckshoot- Learn howto manipulate the 
attributes file andhave fun at the same time. 
Graphix- Construct up to 210 graphics 
characters with the full on-screen editing 
facilities, enhance and modify them and recall 
them later to build a detailed display to save on 

Plus: FOOTBALL, DIGITISER, DIARY and many 
more. 



BACKGAMMON i 6 k 

£5.95 

8 Levels of play from novice to expert. 
Full colour display of tables and dice. 
Gambleon a single game or a series, 
double or quits. All the features of 
the ancient game. 



GGUNTWIFT OF THE W3»l.'. 
tKIS «'ir. U(.lUb 
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PLUS : Two complete world map 
screen displays for you to include in 
your own programs. 




COUNTRIES 
OF THE WORLD 

£5.95 

16 and 48K on one cassette 
Countries of the World is an 
educational package designed to give 
an appreciation of the location of all the 
main countries and some information 
about them. 

16K version displays a world map, 
shows the position of each country and 
names its capital. 

48K version; all the above plus prints 
the population, size, currency, and 
main languages of each country, and 
statistics on largest and smallest 
countries etc. 

PILOT 16K 

(ZX8l) 

£5.95 . 



NIGHTFLITE 
16and48K £5.95 

NIGHTFLITE puts you at the controls of 

a light aircraft flying at night. You can: 

Climb, descend, take off. 

Land, bank left or right. 

Navigate between beacons. 

Raise/lower the flaps. 

Raise/lower the undercarriage. 

Adjust enginerpm. 

Raise/lower the nose varying amounts. 

Runway lights appearon approach. 

5 modes including Autopilot. 

Written by a qualified light aircraft pilot. 

SPECVADERS £4.95 

16K 

Defeat each squadron of Beeple Zaps 

and another appears only closer. 

Cyrian mothership with ejecting Zeetle 

Baps. 

5 levels of play from Orions snails pace 

to close your eyes and hope. 

Real time scoring. 3 lives. Pan galactic 

gargle blaster for highest score. 

Descending asteriods. 

MAZECHASE£4.95 

16and48K 

4 or 8 Mazes, Highest score to date, 
4 independent guardians, 3 lives. 
Full colour. Fast machine code action, 
magic strawberries, eat lemons 
to score more, real time scoring. 
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Fly your own aircraft. 
Instruments and readouts: 
A/H, ALT, HDG, FL, GR, VOR, 
VSI, WIND, DME, ADF,and ILS 
see "NIGHTFLITE". Essentially 
the same as "NIGHTFLITE" but 
without the Hi Res Graphics. 



| ORDER FORM 
Quantity 



Make ch equos/PO's payable to 
How son Consultants 

Product 



Cost 




PUCKMAN 16K 

(ZX81) 

£5.95 

3 Mazes. 

Highest score to date. 

4 Independent guardians. 
Magic strawberries. 
Real time scoring. 






Name 

(Block Capitals Please) 



-Total. 



Address. 



Signed. 



I My Access/Barclaycard No. is . 



Post to: HEWSON CONSULTANTS, 60A St Mary's Street, Wallingford, Oxon OX10 OEL 
Tel (0491) 36307. 
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bring you llLfftl mwwww~~*zr , ^&&»!Z. 



For the 

16or48K 

ZXspectrum 



YOUR TASK: to direct incoming aircraft 
from holding stacks to runway — smoothly, 
safely and expeditiously. 

YOUR INSTRUMENTS: Radar screen 
showing aircraft call signs, blips and trails. 
Four stack displays giving altitude, heading, 
speed and size. 

SEVEN levels of play including a 
demonstration mode. 

Choose an EASY mode to begin with - 
landing tight aircraft any way you can. 

Progress to more TRICKY situations — 
mixed aircraft, restricted airspace, minimum 
separation, outbound traffic. 

The ULTIMATE CHALLENGE - 
emergencies, unknown aircraft, radio failure 
loss of a runway, instrument failure 
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'What does the term 

memory-mapped mean? I 

have seen it used to 

describe screen displays on 

computers/ 

YOU CAN THINK of the computer's memory as 
being composed of a scries of boxes. Each box 
is a memory location and can hold a number 
between and 255. One area of memory — 
usually either 8K. or 16K — is set aside for the 
computer's read-only memory" — ROM — 
which contains the system that allows the 
computer to interact with you, do calculations, 
put things on the TV screen, and so on. This 
area can only be read from, so it is rather like a 
jar with a lid on because you can see what is 
inside, by Peeking, but you cannot put new 
information in — that is called Poking. 

One further area is reserved for the 
information which is displayed on the screen, 
and it is this area that you refer to in your 
question. The locations in this case are in 
"random access memory" — RAM — and this 
means that information can be read from and 
written to them. So you can both put new 
information in these locations — which 
amounts to putting new information on the 
screen — and see what is there. The 
computer's electronics translate the numbers 
in these locations into what will appear on the 
TV screen. 

Now, there are two ways in which this can 
be done. If you have a ZX-81, for instance, 
you will find that the screen RAM — often 
called the Display File — contains the Codes 
of the characters which arc to be put on the 
screen. It does not hold information about 
each and every dot — or pixel — on the screen. 

This may be called a character-mapped 
screen. Before printing a character the 
computer needs to consult a section of ROM 
known as the character generator, which stores 
the dot patterns for each character. 

On the other hand, owners of machines such 



FIRST BYTES 



I could 
do that... 



Armstrong numbers are numbers that are 
equal to the sum of the cubes of their 
digits. For example, 371 is an Armstrong 
number since 371 = 33 + 73 + 1 3 . 
Write a program to output all the 
Armstrong numbers between 1 and 
5000. 

We were a month early in picking the 
winner of March's competition in April. 
Future First Byte competitions will be 
judged two months after they are set an 
closing date for entries is the last 
working day of the month in which the 
competition appears. 



Starting out in home computing? First Bytes is for you. 
Just write to Your Computer with any hardware or 
software problems, no matter how small or simple. 

QUESTIONS 

What is a memory map? 



as the Spectrum, Dragon or BBC Micros will 
find that the Display File holds information 
about the rows in each character — the bytes 
on the screen, where there are eight bytes to a 
character and every byte is eight dots — or 
pixels — wide. This is sometimes referred to 
as a bit-mapped screen since each pixel on the 
screen is assigned to a bit in memory. 

If your computer's screen is truly memory- 
mapped this will mean that there is a set, 
unmoveable area of memory put aside by the 
micro. In the case of a character-mapped 
screen about 700 locations are reserved, and 
for a bit- or pixel-mapped screen the area will 
be at least eight times as large. 

The number stored in the first location in 
the screen RAM usually determines what will 
appear in the top left-hand corner of the 
screen, the second location relates to the 
second position on the screen, and so on. In 
some cases the screen may be somewhat more 
complicated than this — as owners of the 
Spectrum may have discovered. 

Sometimes, however, a computer will not 
set aside a fixed area but will instead keep 
enough locations free somewhere within its 
RAM — with a pointer to the start of this area 
being kept in a known place. In othr cases, and 
Camputers' Lynx is one example, the screen's 
memory may be quite separate from the RAM 
which is available to the programmer. In such 
cases the Display File may be in separate 



memory chips which cannot easily be read 
from or written to. 

Lastly, some micros put aside a varying 
amount of memory for the screen depending 
on whether a text or graphics display is 
chosen. This may amount to your having the 
choice between a memory-frugal Text mode 
and a memory-consuming Graphics mode — 
the Oric 1 and Dragon 32 are just two 
examples here. 

Tim tangdeil 

BEATING 

PUT A RE!\ 

One OF THE advantages of writing your own 
programs, as opposed to typing other people's 
in, is that at least you know what the machine 
is meant to be doing — so debugging certainly 
should be easier. But it is amazing how 
quickly you can forget what a particular bit of 
code is trying to achieve. 

One of the most powerful weapons in the 
debugger's armory turns out to be the lowly 
Rem statement. 

This is very useful if it merely tells you what 



KEYING IN 



All versions of Basic allow you to enter 
information from the keyboard with Input. 
When Input is reached the program waits for 
you to enter something before continuing. It 
allows you to enter several characters at the 
same time and edit them before Input, but has 
the disadvantage that you must always follow 
your last character with Enter, which is slow 
and can be a nuisance when you only need to 
use a single key in both games or serious 
programs. 

The alternative way of getting information 
from the keyboard, which is found in many 
Basic dialects, is the InkeyS function. This can 
continually scan the keyboard and tell you 
instantly when a key is pressed. InkeyS is also 
particularly useful in high-resolution graphics 
modes as it does not send you striaght back to 
the normal text screen as Input does. As the 
program does not automatically stop and wait 
for you to do something a loop must be made 



around InkeyS which is only left when a key is 

pressed: 

10 A$ = INKEY$ 

20 IF A$ = ""THEN 10 

Note that InkeyS always gives you a String 
variable, and that the sign for an empty string 
is double quotes and a full stop. 

If you want to enter a number and use it for 
calculations then you must convert the string 
into a numeric variable with the Val function: 

30 A = VAL(A$) 
If you want to use cursor keys to continuously 
control left and right movement you can 
convert the InkeyS string to its ASCII value — 
8 for left and 9 for right — and then simply 
add on the left and right movements to the 
current position: 
30 A = ASC(A$) 

(or A = CODE(A$) on Sinclair) 
40 POSITION = POSITION + «A = 8)-(A=9)) 
Keith and Steven Brain 
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FIRST BYTES 




Relational and logical operators may sound awesome, 

but a computer would be lost without them. Here we 

explain them as simply as possible. 

ALL ABOUT 
OPERATORS 



A COMPUTER CAN only tell the difference 
between off and on. Sitting on the fence is not 
possible. It is therefore totally logical in the 
way it makes decisions, although of course it 
can only decide between options which you 
have decided to include in your program. All 
decisions are based on testing whether a 
particular condition — or test — is True or 



Lynx winner, Dave Bull giving his two-year-old 
son early keyboard experience. Competition 
details on page 183. 

THE BUGS 

/I STATEMENT IN IT 



each bit of the program is doing. For instance: 

REM PLOT VALUE 
or 

REM ASK NEXT QUESTION 
Many errors show up immediately you read 
through the program, because what the Rem 
say and what the code is obviously doing are 
quite clearly different. 

Reins are also very useful for keeping track 
of what you are using your variables for. It is a 
good idea to set aside the first 100 line 
numbers of each program for Rems, mainly to 
describe variables. Each time you add a new 
variable, go back and write a Rem saying what 
it is for: 

40 REM H IS HEAD POSITION 
50 REM T IS TAIL POSITION 

A good way of developing your own bug- 
free programs is to keep running a program as 
you type it in. Apart from making the whole 
process more interesting, most errors are 
thrown up very soon after you have typed in 
the lines causing the problem, so it is easier to 
sort things out. 

Another way of developing programs which 
makes tracking down errors easier is to make 
use of "stubs". This approach lets you sort 
out the main point of the program first, and 
the fiddly bits are sorted out later. A stub is a 
subroutine which does the fiddly bit in a 
provisional, simple way. 

For instance, if each time an object hits the 
side of the screen you want to make an 
elaborate noise, you can put in a Rem 

REM GO AND MAKE ELABORATE NOISE 
at the appropriate point in your program. 
Under the remark you put a Gosub instruction 
off to a high line number, and at that line 
number you put a very simple routine which 
merely makes a feeble beep and then Returns. 



When you run the program you will know 
that the noise is occurring in the right place, 
and you can give your full attention to sorting 
out the rest of the program. 

It makes sense to put all your subroutines 
together, separately from the rest of the 
program flow, perhaps at the end of the 
program, with very high line numbers, say 
over 10,000. With some machines it is better 
to put them at the beginning, especially if the 
subroutines are used often, because the Basic 
interpreter may take longer to find line 
numbers towards the end of the program. 

With subroutines it is especially important 
to include plenty of Rems, as you may be 
calling a particular routine from several 
different points in your program. 

If you are adding lines to a program to help 
you write it which you intend taking out later 

— either Remarks, or perhaps Print statements 

— it is important to be able to get them out 
without introducing new errors. A very 
common error message is 

UNDEFINED STATEMENT IN LINE n 
which is caused by branching to a non-existent 
line. Sinclair Basic is unusual in that it lets you 
get away with this, assuming you mean the 
next highest line number. 

To help me keep track of lines I might want 
to get rid of, I give them odd line numbers. 
Usually I use only even line numbers, and go 
up in increments often. So if I see a line 51 in 
my listing I am automatically suspicious about 
.it once I have finished testing a program. 

With Rems it is also easy to put recognisable 
characters in the line, for instance a string of 
asterisks, so you can find the lines you want to 
pull out easily later. Remarks do not have to 
be on a line of their own, and can be used after 
a colon to flag other testing lines. Ian Stobie 



False. Many decisions can be made using only 
the simple relational operators: 
= equal to 

> greater than 

< less than 
<> not equal to 

> = greater than or equal to 

< = less than or equal to 

Both numbers and strings can be compared, 
but with strings you must make sure that there 
are no invisible spaces hiding at the end of 
words. If you test whether 

"FIRST " = "FIRST" 
then the answer will be no, and similarly 
"BYTES" is not the same as "bytes". The last 
two relations are not absolutely necessary, 
particularly when dealing with numbers, as it 
is often as easy to write a program which does 
not need them. 

10 IF A>= B 

is equivalent to: 

10 IF A> (B-11 

Comparisons of conditions may be made more 
exhaustive — not to say exhausting — by 
including the logical operators And, Or and 
Not which combine several tests together in a 
single program line but can become rather 
mind-bending. 

The first logical operator, And, should be 
easy enough to understand, 

IF test 1 AND test 2 TRUE then whole test 
TRUE 

If both test 1 and test 2 are true then whole 
test is true but if cither test 1 or test 2 is false 
the whole test is false: 

10 IF TEMP = AND DAY = 7 THEN 
STAY IN BED 

and Or is not too bad either, 

IF test 1 OR test 2 TRUE then whole test 
TRUE 

that is, if either test 1 or test 2 is true the whole 
test is true: 

10 IF MONEY = OR SHOP = SHUT 
THEN HARD LUCK 

but Not often causes chaos as it looks at first 
sight as if it works backwards. 

IF NOT test 1 FALSE then whole test 
TRUE 

If test 1 fails then the whole test is 
True: although the sense of the logic 
can be seen if you consider: 

10 IF NOT (DAY = PAYDAY) THEN NO 
MONEY 

Keith and Steven Brain 
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NEW SPECTRUM AND 
ZX81 SOFTWARE 

"WINGED AVENGER" 

Fasl and furxxis SPECTRUM vefwyi has SOUND and USER GRAPHICS. 7 LEVELS. 
3 WAVES. MOTHER SHIP. HIGH SCORE. REFUELLING. RAPID FIRE. SMART 
BOMBS and LASER SHIELD PCW -ONE OF THE BEST SINCLAIR GAMES YET 
Only C4.50 All SPECTRUM * 16K 2X81 . 

"SPECTRUM SCRAMBLE" 

MORE MCODE ARCADE ACTION "SO GOOD THE REVIEWERS DIDN T REACH- 
THE FINAL STAGE (NOT BAO EHII) NO LESS THAN 6 DIRECTIONAL KEYS tof a 
SMOOTH MOVE. Full ARCADE features including, LASERS, BOMBS. INSTANT 
RESPONSE. CONTINUOUS SCORING. ROCKETS. SOUND. FUEL DUMPS. RED 
METEORS. OEFENDER CRAFT and HIGH SCORE. Beware CONOITION RED. With 
this one you MOVE. FIRE and BOMB AT THE SAME TIME RELEASE PRICE ot 
C4.95 16KW48K SPECTRUM. 

"DO NOT PASS GO" 
NOW THE 48K SPECTRUM VERSION IS READY 

A COMPLETE SIMULATION ol liw BEST SELLING BOARD GAME, you know PARK 
LANE and at thai Up lo SIX PLAYERS can compete with the MICRO doing all the 
WORK Acts as DICE THROWER. BOARD. RENT COLLECTOR. UMPIRE. BANK. 
RULE BOOK. ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by 
Gary Kennedy (thanks mate). GAME SAVE with winner so far repon COMPLETE with 
INSTRUCTION BOOKLET The ULTIMATE in FAMILY GAMES Oont MONOPOLISE 
YOUR MICRO. AMAZE a'l your Iriends and family (Can you see your GRANNY on a 
MICRO?) ONLY C6 95 I6K ZX8 r VERSION ALSO ST6.95. 

"BASE INVADERS" 

The ONLY ARCADE GA»E EvtrtfoUDY SHOULU HAVE The SCREENS the 
aame. THE INVADERS are the same. BUT you get a SHIELD and a CHOICE of 
THREE SPEEDS. (O.K.. FAST or INCREDIBLE). GOOD SOUND, a HARD GAME, 
and GREAT GRAPHICS. COMPLETE your software collection lor just £4.50. 16K and 
48K SPECTRUM only. 

"AUDIO SONICS" 

WINNER of WIZZ KID 82 For the SPECTRUM. A S writes sound effects lor your own 
programs 26 PRESELECTED SOUND EFFECTS include TELEPHONE. POLICE 
SIREN, FROG, SPACE EFFECTS and OUTBOARD MOTOR GO irtlo MODIFY and 
you are presented wrth a display ol SLIDER CONTROLS to adjust PITCH, RISE. FALL, 
BRISKNESS. DECEL. ACCELL. TONE. REPEAT RATE. STUTTER and DELAY. 
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Call "THE 
SOUND ONE" and a program kne mil appear that is ready tor insertion into your own 
programs Hours of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. We 
are proud to offer this at £4 99 16K or 48K SPECTRUM. 

"SPECTRUM RENUMBER DELETE" 
All MXODE RENUMBERS ALL NOT PART. "YOU WONT BUY A BETTER- 
RENUMBER PROGRAM FOH THE SPECTRUM" JUST 600 BYTES At £4 95. ALSO 
2X81 VERSION. 

"HIGH NOON" 

When YOU VE SAVED the GALAXY. SCRAMBLED or whatovor else you do on your 
MICRO, what about a GUNFIGHT' Play the SPECTRUM or YOUR PALS. THREE 
LEVELS FULL FEATURES. CACTI, COFFINS. WAGONS. RAPID Of SINGLE 
SHOTS. SUPERB GRAPHICS GOOD SOUND including DEATH MARCH ESCAP- 
ISM on TAPE (or JUST £4,50 

"DISPLAY" 

Takes over when BIN and the DEMO tape left off How would you like 273 different user 
defined GRAPHICS on a 16K SPECTRUM or a GRANO 336 for a 48K AH ol these can 
be displayed on the screen al the SAME TIME UOGs are stored as PAGES and any 
TWO PAGES may be exchanged in memory FILES can be LOADED FROM or 
SAVEO TO TAPE LOAD into any page location TURN a UDG Vt turn, 'A turn. FLIP a 
SHAPE over. REVERSE a SHAPE. EXPAND W Of a CHARACTER into a full 
character. UP. DOWN. LEFT or RIGHT by one PIXEL 5 SHAPE FILES are irtdudod on 
TAPE INCLUDING a 64 CHARACTERS per LINE DISPLAY. COMPLETE with DEMO 
PROGRAM and INSTRUCTIONS. JUST RELEASED at £7.00. 48K or 16K SPEC- 
TRUM only 

"YAHTZI" 

Up to SIX players allowed. Plays the classic DICE game of strategy. All electric scorepad 
complete with GARRY'S "CHUNKY LOOK" character sot. All cheating and errors 
rejected by your electronic umpire. Update your games cupboard for f 5.50. 48K ONLY. 

"MATCALC" 

For BUSINESS and PROFESSIONAL ujm Ideal lor WHAT IF situations. CASH FLOW 
FOREC STS and analysing RELATED figures 64 character display option FORMU- 
LA may be MATHEMATICAL or LOGICAL MENU of FUNCTIONS SAVE and LOAD 
DATA to TAPE FULL instructions included LITERALLY HUNDREDS ol USES BOTH 
48K and 1©K SPECTRUM PROGRAMS on ONE TAPE JUST E7 00 EXCELLENT 
VALUE. 

"PROGRAMMERS DREAM" 

A SPECTRUM TOOLKIT. Position independent and just 1450 BYTES. Facilities 
RENUMBER lines or blocks any increment or start. BLOCK OR LINE MOVE including 
e RENUMBER into place it required BLOCK OR LINE ERASE CHANGE SELECTED 
STRINGS (NAMES OR CONTENTS) DUMP variable names and values (usable in a' 
loop) DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE INSTANT and 
CLEAN. JUST £6 95 with explicit instructions 



WORK FORCE 

140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND 

ALSO AVAILABLE AT BUFFER. MICR0WAHE AND SOFTWARE SUPERMARKET. 
REM WORK FORCE WORKS HARDER 



Battle of Britain 

By Microgame Simulations for the Spectrum 

One day in summer, 1940. Reports are coming in of enemy 
bomber squadrons crossing the English coast; target unknown. 

How are you to deploy the nine fighter squandrons under your 
command to intercept the incoming threat! 

British and enemy squadron movements are plotted on a superb 
high resolution secreen map of south east England with 
communications signals presented both visually and in morse 
code 

Features variable difficulty levels, full control of squadron 
movements, randomly selected targets and bomber routes for 
each game, intelligence reports, refuelling etc. 

A tense game of strategy for one player. 



48K Strategic 
Wargame 




only £5.95 
(inc. p&p) 




BUY THE 




British 
Computer 



6** j* 

o<^« 

Mm? 



In stock 



*»S*> 




BBC Model A £299 hcl VAT 
BBC Model B £399 ind VAT 

+ Woriwise Word Processor [needs 1.0 System] 
+ Software - A corn, Bu gbyte. Computer Concepts ( Logo 2) 
+ Joysticks tor Ihe BBC +100K Single Disk Drives 
+ Torch 80QK Twin Disk Drives with CPN 

(Equivalent toCPM") 

■flea r'»o>m*r* of antral fleieareM 



For the BBC: 
Screen Layout Pad, 
Flowchart Pad& 
Symbol Design Pad 

Kit with ring binder 

KcCrrMprloti&SO 

OUR PRICE ONLY 
£12.50 incl VAT 



VI C-20 Clearance: 

Arfon Expand Unit £85 
VIC Games Cartridges: 
Mission Impossible £20 
Rat Race £16 

Road Rac« £16 

MoleAttack £16 

MprtcvslacMt MT) 



PLUS computers, peripheral!, printers, software, games, books and much, much 
more from leading makers at low prices - always available from your lac z) stockist: 

TWICKENHAM 

COMPUTER CENTRE LTD 



72 HeilD R< Twlckanham Mltfdi TW1 4BW 101-892 7896/01-891 16121 
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TELEWRITER™ 

the DRAGON 32 Word Processor 



TELEWRITER 

Telewriter is ihe powerful word processor 
designed specifically for the DRAGON 32 
Computer. It can handle almost any serious 
writing job and is extremely easy to use. It 
lias ail the ad% r anced features you need to 
create, edit, store, format and print any- 
kind of text. With Telewriter you can 
quickly produce perfect, finished copy for 
letters, reports, term papers, articles, 
technical documentation, stories, novels, 
screenplays, newsletters. It is also a flexible 
and efficient way to take notes or organize 
ideas and plans. 

51 x 24 DISPLAY 

The DRAGON 32 is an incredibly powerful 
and versatile computer, bin for text editing 
it has some major drawbacks. The small 32 
character by 16 line screen format shows 
you too little of the text and, combined with 
its lack of lower case letters, bears little 
resemblance to the way text really looks on 
the page. Reverse video in place of lower 
case just adds confusion. 
Telewriter eliminates these shortcomings 
with no hardware modifications required. By 
using software atone. Telewriter creates a 
new character set that has real lower cast- 
letters, and puts 24 lines of 5 1 characters on 
the screen. That's more on-screen characters 
than Apple II, Atari or TRS-80 Model III. 
That's more than double the DRAGON 32*s 
standard display. 

FULLSCREEN EDITOR 

The Telewriter editor is designed for 
maximum case of use. The commands are 
single key (or single key plus control key), 
fast, and easy to remember. There is no 
need to switch between insert modes and 
delete modes and cursor movement modes. 
You simply type. What you type is inserted 
into the text at the cursor, on the screen. 
What you see on the screen is always the 
current state of your text. You can move 
quickly through the text with one key cursor 
movement in all 4 directions, or press the 
shift key simultaneously for fast, auto- 
repeat. You can jump to the top or bottom 
of the text, and beginning or end of a line, 
move forward or backward a page at a time, 
or scroll quickly up or down. When you 
type past the end of the line, the wordwrap 
feature moves you cleanly to the next. 

You can copy, move or delete any size block 
of text, search repeatedly for any pattern of 
characters, then instantly delete it or replace 
it with another. Telewriter gives you a tab 

. . . truly a stale of the art word 
processor . . . outstanding in every respect 

- The RAINBOW. Jan. 1982 



The only one with all these features 
for your DRAGON 32 

51 column x 24 line screen display 

Sophisticated full-screen editor 

Real lower case characters 

Powerful text formatter 

Works with any printer 

Special MX-80 driver 

Requires absolutely 

no hardware modifications 

• Tandy colour version 

also available 

key, tells you how much space you have left 
in memorv, and warns you when the buffer 
is full. 



FORMAT FEATURES 

When it comes time to print out the finished 
manuscript, Telewriter lets you specify: left, 
right, top, and bottom margins, line spacing 
and lines per page. These parameters can be 
set before printing or they can be 
dynamically modified during printing with 
simple format codes in text. 
Telewriter will automatically number A4 
pages {if you want) and centre lines. It can 
chain print any number of text files from 
cassette without user intervention. You can 
tell it to start a new page anywhere in the 
text or pause at the bottom of the page. 
You can print all or any part of the text 
buffer, abort the printing at any point, and 
there is a "Typewriter" feature which allows 
you to type straight to your printer. Because 
Telewriter lets you output numeric control 
codes directly (either from the menu or 
during printing), it works with any printer 
(Tandy, Seikosha. MX-80, Okidata, NEC 
8023, C. Itoh 85 10, Centronics. GE 
Terminet, Smith Corona TP-l . etc.). 
There's even a special driver for the Epson 
MX-80 that lets you simply select any of its 
1 2 fonts and do underlining with a single 
underline character. 

CASSETTE INPUT/OUTPUT 

Because the Telewriter makes using cassette 
almost painless, you can still have a 
powerful word processor without the major 
additional cost of a disk. The advanced 
cassette handler will search in the forward 
direction till it finds the first valid file, so 
there's no need to keep retyping a load 
command when you are lost in your tape. 
The Verify command checks your cassette 
save to make sure they're good. You can 
save all or any part of the text buffer to 
cassette and you can append pre-existing 
files from those you have in the buffer 
already. 



ASCII COMPATIBLE 

Telewriter turns your DRAGON 32 into the 
most powerful, lowest cost, word processor 
in the world today. But that's not all. The 
simple ASCII conversion program provided 
with Telewriter means you can use the full 
power of the Telewriter editor for creating 
and editing BASIC and assembly language 
programs. It means you can use Telewriter 
to prepare or edit text files used with any 
data communications program. 

Telewriter costs £49.95 on cassette and is 

AVAILABLE FROM 
DRAGON 32 

DEALERS 
NATIONWIDE 

OR DIRECT FROM 

41 TRURO ROAD, ST. AUSTELL, 

CORNWALL PL25 5JE 

24 HOUR ORDERUNE 0726 67676, 







SEND FOR OUR FREE 

SOFTWARE LISTS FOR 

DRAGON 32 & TANDY 

RANGE OF COMPUTERS. 

PLEASE STATE WHICH 

COMPUTER YOU OWN 

Name 



Address . 



Make / type of computer 



■ Please include a 1st Class Stamp | 

. . , one of t fie best programs for the Color 
Computer I have seen . . . 

- Color Computer Nc\«, Jan. 1982 



Apple II is a trademark of Apple Computer, Inc.: Atari is a trademark ol Alan. Inc.: TRS-80 is a trademark of Tandy Corp.: MX-80 is a trademark of Epson America. Inc. 

DRAGON 32 is a trademark of Dragon Data Ltd. 
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It IS NOT easy to review software for the 
ZX-81 without using the weary old disclaimer 
"Given the limitations of the machine . . .", 
and I am not going to try. These limitations, 
as every owner must be well aware, are the 
primitive graphics and the absence of sound or 
colour. The limitations, of course, are far out- 
weighed by the advantages; at about £50 the 
ZX-81 made home computing available to 
practically anyone who wanted it. After all, 
£50 is only 50 packets of cigarettes, or for 
younger readers about 350 Mars Bars. 

To produce a version of Scramble, then, for 
the ZX-81 might seem as hopeless as trying to 
paint the Forth Bridge with a toothbrush. Yet 
it works surprisingly well. In Mikro-Gen's 
version all the usual features are there: the 
rugged terrain, guns, missiles and smart 
bombs, the different defence zones. If your 
gun seems to fire more like a peashooter than a 
Mig-21 you must remember that, given the 
limitations of the machine, this game is pretty 
good value. 

Another old favourite produced for the 
ZX-81 is Invaders. Silvcrsoft's and Bug- Byte's 
versions are, understandably, very similar. 
Both have different skill levels and the rather 
chunky aliens come fast and furious at the 
highest level. At the lowest level the games 
have a strange slow-motion effect, as if the 
invaders were on tranquillisers. 

One thing games on the ZX-81 bring home 
to you is the magical and often hostile pro- 
perties of letters. In Mikro-Gen's Tempest, a 
clever variant of Scramble, you have to survive 
as long as possible against the alien Spinners, 
Liners, Walkers and Asteroids, These aliens 
arc none other than wandering letters and 
symbols; it is rather like being under attack 
from a psychotic typewriter keyboard. The 
Walkers — Ws — wander all over the screen 
while the Asteroids — formerly friendly 
asterisks — come straight at you. More 
dangerous than either of these are the Un- 
touchables, one of whom bears a remarkable 
resemblance to the space bar. If you do not use 
your smart bombs, they will crush you. The 
game is in five sectors, through which the 
aliens increase in speed. The pleasing thing 
about Tempest is that Mikro-Gen have made 
necessity the mother of invention and used the 
ZX-81's simplicity to create a game of almost 
surreal charm. 

Gataxians from Quicksilva has something of 



the same interest. Here, the first wave of 
swooping aliens consists of flying Vs. But if 
you think those arc dangerous, you'd better 
look out for those Ws lurking at the top of the 
screen. W is a genuinely nasty letter. Given 
the limitations et cetera, et cetera, Galaxians is 
a good version of the standard game. It is fast 
and if you miss the sound effects you could 
always make them yourself. 

Several other arcade favourites are now avail- 
able for the ZX-81. DJL Software has pro- 
duced Frogger and Psion has the same game as 
Frogs. Both arc good versions, with the logs 
really rolling at the highest levels. DJL's 
version, though, has the slight edge; as the 
game progresses you encounter the additional 
hazards of snakes and alligators. There is also 
the extra task of rescuing cute baby frogs from 
the togs on your way across. It is heartening to 
see software houses encouraging a sense of 
civil responsibility. 

Personal Software Services — PSS — has a 
Krazy Kong game on the market. You have to 
climb a pyramid and knock out Kong's 
support. Obstacles to succeeding are barrels 
and fireballs which you must jump over on 
your way to Kong at the top. The graphics are 
good and make Kong a lively and exciting 
game. 

What seems to be the only version of Centi- 
pede for the ZX-81 has been produced by 
Llamasoft. This is a very distant relation of the 



SURVEY 

All systems are go as 
Peter Connor explores the 
weird and wonderful 
lengths to which software 
houses go to create 
programs for the ZX-81 . 



Arcade game. Rather 1 
than threading its way 
through a forest of toad- 
stools the centipede is un- 
impeded and descends too 1 
quickly. 

Two games which ar< 
deservedly best-sellers are 1 
Gulp 2 from Campbell Systems^ 
and Flight Simulation from Psion. 
Gulp 2 is similar in quality to the 1 
version available for the Spectrum, 
which means it is very good indeed. It 
similar to Pac-Man in that your man has 1 
to eat the dots in the maze while being 1 
pursued by hostile monsters. What 
impressive, though, is that there is a choice of 
fifteen different mazes; you can even have one 
in the shape of the letters ZX-81. The speed 
can be set, there is a choice of two keying 
systems, and the game will give you a 
demonstration before you begin. It is not hard 
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to see why this game has proved so popular. 

Flight Simulation is just what the name says 
— a realistic and complicated simulation of 
flying. You have to direct your plane to the 
irport and then land it. There are two 
t separate displays. The first is a cockpit with 
^a view of the horizon and control panel. 
L The second is a map showing your 
^position relative to the landing strip, 
^ which enables you to navigate. 

It takes quite some time to master 
k the technique of landing since you 
L havc to co-ordinate height and 
k spced then bank and dive to your 
i death watching the horizon 
k sway sickeningly through the 
^cockpit windows. The more 
^sophisticated will take the 
t time to master the tech- 
niques of flying and 



landing, perhaps so that they can take over 
when the pilots of their Boeing 707 die from 
food poisoning. 

But software does not have to be as complex 
as this to be enjoyable. Psion also markets a 
version of Breakout called Thro' the Wall — 
on the same tape as their Scramble. It is just as 
you would expect; a bat, a ball and a wall of 
bricks. The simple pleasures of this game take 
one back to the days when a computer ping- 
pong machine was as awe-inspiring as the first 
sunrise. The uncomplicated principles of 
games such as Breakout might guarantee their 
existence in an age of ever more noisy and 
baroque programs. 

Amba Software has two similarly straight- 
forward games; Trap and Hunt. In the first 
you play an opponent, or the computer, and 
have to block off areas of the screen by 
drawing lines. In Hunt, again a two-player 



game, you chase numbers in a maze; as time 
runs out the value becomes smaller. There is 
something compulsive about Hunt, involving 
as it does, the race against time and avoiding 
obstacles. 

Adventure games are one field where the 
ZX-81 does not lose much by comparison with 
more powerful machines. This does not mean 
that games for the ZX-81 are different or 
better; on the whole we get a tepid goulash of 
the same leftovers. Fantasy games from Psion 
offer two adventures, Perilous Swamp and 
Sorcerer's Island. The deep stagnant pools of 
the first sum up the whole world of the 
adventure game. The princess, the evil wizard, 
the slimy green bunyip, the horrible dirty 
troll; love them or hate them, you cannot play 
an adventure game without them. 

At least, it seemed you could not. Dictator, 
from Bug-Byte, looked like a welcome 
exception. Here, you are President for life of 
the banana republic of Ritimba. In this some- 
what amoral game you have to exploit the 
country for your own good and then make 
your escape before the guerillas, or other 
opponents, get you. However, the colourful 
blurb and drawings flatter only to deceive. 
When you settle down to be a ruthless and evil 
megalomaniac you will be disappointed by 
the dullness of the game itself, Quicksilva, 
though, has succeeded in finding something 
different. Trader — in three parts — is more of 
a semi-adventure game; there are the usual 
decisions to be made, but also tasks such as 
piloting your ship or finding your way 
through a maze. 

The variety of activities and the clever 
graphics make this much more entertaining 
than the usual adventure. Your objective, of 
course, is to make a huge profit by trading 
with the inhabitants of the Meridien system, 
all of whom have different needs and character- 
istics. The Psions arc immensely intelligent 
beings, constantly rearranging the blobs which 
constitute their bodies. They are con- 
(continued on page 45) 
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A NEW SERIES FOR 
FIRST TIME 
USER 



"Learning to Use" is a new series 
of books which introduces 
newcomers to the most widely 
used micros in the marketplace. 

The books assume absolutely 
no knowledge about computers 
and the reader is shown even the 
most fundamental operations 
such as "switching on" and 
" loading a program". The books 
lead the reader through simple 
programming and then on to 
graphics, with several programs 
which show how to achieve 
pictures and even animation! 



The user-friendly approach is 
consistent throughout the text - 
not only are program listings 
clearly shown, but in many cases, 
a photograph is included to show 
what the program looks like when 
actually loaded and run! 

All books in the series are £5.95 
(incl. postage). _ 

Gower 




VCSB 



To be published 
April-June 1983 

Learning to Use the One 1 

Computer (April) 

Learning to Use the Commodore 

64 Computer (May) 

Learning to Use the Lynx 

Computer (June) 



READ-OUT 



Order Form to: READ-OUT BOOKS AND SOFTWARE 



8 CAMP ROAD, FARNBOROUGH, HANTS, GU24 6EW. 
24 Hour Answering Service. Telephone 0252 510331 2 



Name- 



Address. 



Make cheques payable 
to Newtech Publishing Ltd 
Please debit my Access [ 
Number 



I enclose my cheque for £ 



rrm 



Signed. 
Date . 



E3 



NOW AVAILABLE 

Please send me copy.ies (^LearningtoUsethePET Computer H Learning tolls* the VTC-20 Computer 

al!atC5.95each 3^ m ' n 9 ,0 Useme8BCMicrocomput« □ Learning to Use the ZX81 Computer 

inci. postage* packing. ^jLearningtoUsetrieZXSpectnim LearmngtoUsetneDragon32 

□ Learning to Use the Apple I / HE Q Learning to Use the Ti 99/4a 



(Allow 14 days (or delivery.) 



To be published 

Please reserve for me, and send to me on publication my copy ies of 

all at £5.95 each Learning to Use the Oriel 

(incl. post& packing) f ; teaming to UsetheCommodoreS* 



Learning to Use the Lynx 
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(continued from page 43) 

temptuous of human intelligence and, before 
doing business with them, you will have to 
answer their questions correctly. With Betans 
you must bargain. With the robotic Alphans 
you can only take it or leave it. On Delta 
though, you can make a killing. 

These junkies will pay an enormous price 
for your Boosterspice, a kind of inter-galactic 
heroin. But you have to be careful they do not 
mug you or your might pass out of the 
Meridien system, as I did, in a sordid back 
alley. Trader is great fun — do not be put off 
by the unnecessary packaging and silly booklet. 

Traditional board games are also in evidence 
in ZX-81 software. Psion has both chess and 
backgammon tapes. Of the two programs back- 
gammon is the more satisfying, since it suffers 
less from the graphics limitations of the 
ZX-8 1 . By playing the computer you can teach 
yourself how to play the game. The display is 
clear and wrong moves are explained. Chess, 
on the other hand, is rather confusing; as the 
program notes suggest, it is a good idea to set 
up the game on a normal board. Another draw- 
back is that moves are entered using algebraic 
notation — for example, E2-E4, but the board 
on the screen has no letters or numbers. If you 
arc not familiar with the system it can take you 
some time to figure out what to enter. The 
computer's response is quick at levels 1 and 2, 
but on level 3 can take several minutes. At the 
two lower levels it plays a reasonable, though 
not very strong, game of computer chess. 

Better value 

Generally, those programs that have some 
practical application are better value than the 
games software and, to my mind, more inter- 
esting. Games, after all, are not the ZX-81's 
forte; most people buy the machine primarily 
as an introduction to computing rather than as 
a games machine. 

In particular, probably more people have 
gained some familiarity with machine code on 
the ZX-81 than on any other home micro. Few 
Vic owners for example know where or how to 
insert machine-code routines; every dedicated 




ZX-81 owner, by contrast, has learned the 
value of a hex loader or the significance of the 
figure 16514, 

An assembler, of course, removes the hassle 
of hex loading. Bug-Byte's ZXAS allows you 
to enter standard Z-80 mnemonics in Rem 
statements and also accepts labels for jump 
and call instructions. It takes up 5K and will 
assemble code at any specified location. 

Assemblers are indispensable to the serious 
machine-code programmer and Bug-Byte's is 
as effective as any other available. To go with 
it the well-equipped programmer also needs a 
machine-code monitor. Two on offer are from 
Picturesque and Crystal Computing. These 
are both well-written and useful programs 
although the Crystal Computing monitor is 
perhaps the superior version. In addition to 
providing a range of facilities for entering, 
displaying, moving and testing machine code, 
it also supplies a disassembler and the option 
for saving and loading blocks of memory in 
any part of RAM. 

Picturesque's Screen Kit I contains a varied 



Company 


Software 


Price Company 


Software 


Price 


Psion, 


Chess 


£6.95 Crystal Computing, 


Monitor 


£8.95 


Sinclair Research, 


Flight Simulation 


£7.95 2 Ashton Way, 






Stanhope Road, 


Backgammon 


£5.95 East Herrington, 






Camberley, 


Thro' The Wall 


£4.95 Sunderland SR3 3RX. 






Surrey. 


Fantasy Games 


£5.95 








Vu-Fle 


f7.95 Picturesque, 


Screen Kit 1 


£5.70 






6 Corkscrew Hill, 


ZX-MC 


£7.50 


MikroGen, 


Tempest 


£3.95 West Wickham. 






24 Agar Crescent, 


Scramble 


£3.95 KentBR4 9BB. 






Bracknell, 


Frogs 


£3.95 






Berkshire. 




DJL Software, 
9 Tweed Close, 


Frogger 


£5.95 


Amba Software, 


Hunt 


£4.95 Swindon, 






Freepost, 


Trap 


£4.95 Wiltshire. 






Cambridge CB3 7BR. 














PSS, 


MCoder 


£7.95 


Bug -Byte, 


ZXTK 


£6.00 452 Stoney Stanton Road, 


Krazy Kong 


£7.95 


100 The Albany, 


ZXAS 


£5.00 Coventry CV6 5DG. 






Old Hall Street, 


Dictator 


£9.00 






Liverpool L3 3AB. 


Invaders 


£4.00 Silversoft, 

20 Orange Street, 


Invaders 


£3.95 


Quicksilva, 


Galaxians 


£4.95 London WC2. 






92 Northam Road, 


Trader 


£9.95 






Southampton S02 OPB. 




Uamasoft, 

49 Mount Pleasant, 


Centipede 


£2.45 


Campbell Systems, 


Gulp 2 


£4.75 Tadley, 






15 Rows Road, 


The Fast One 


£12.00 Basingstoke, 






Buckhurst Hill, 




Hampshire. 






Essex 169 6BL. 











selection of machine-code routines which are 
embedded in Rem statements and can be used 
from Basic programs. These include routines 
for scrolling in any direction, saving and 
loading variables, and displaying the amount 
of memory left. Most of these routines have 
already been published in home computer 
magazines — or, at least, in Your Computer — 
but the collection could be recommended to 
newcomers. 

Rather more useful is Bug-Byte's ZXTK 
toolkit. Again this is a suite of Rem-based 
routines but specifically intended as aids to 
program development. There are ten options 
which offer such features as renumbering and 
deleting of Basic program lines as well as 
facilities for moving and merging programs 
whenever you want. 

Question of ease 

There is not much to choose between the 
two programs. The Fast One leaves around 
11,700 bytes free for file space and offers a 
greater range of features — including an 
option for finding the total and average of 
figures within selected records. Vu-File on the 
other hand has slightly less file space but is 
easier to use. 

None of these facilities would be exceptional 
if they were present on a larger micro; but on 
the ZX-81 the speed and versatility of these 
programs is quite an achievement — given the 
limitations . . . 

The final word in this review, sadly, must be 
a critical one. Many of the programs discussed 
were loaded only after repeated attempts. 
Some programs could not be reviewed because 
they obstinately and persistently refused to be 
loaded, even when tried on different recorders. 
One of these brutes was, unfortunately, 
Gauntlett — a game I would have liked to play 
as it features in Your Computer's Top Twenty. 
An honourable mention has to be made here of 
Psion, whose programs all loaded first time. 
While conceding that ihe ZX-81 is a sensitive 
beast which must be approached with caution, 
I do not see why manufacturers cannot lake a 
little more care with their products and help 
the consumer to avoid the frustration and rage 
which arc the result of faultv loading. 
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A MUST FOR 
ANYONE INTERESTED 
IN ZX MACHINE CODE! 

The finest range of utility programs for ZX Computers] 
Used by professionals. Very useful^ 
for beginners 




PT 

SpMttum Setamt MHt :tmi tulHi MKro Slmlhim. HMm l»K«rt»<. Ed 



Kfflas 



^Jj^ Addictive Games the 

for SPECTRUM 48K 
AND ZX81 16K 



IN YOUR HIGH 
STREET SHOPS 




/ 
VERSION 

B^This superb game is now available from branches of 

W. H. SMITH and BOOTS THE CHEMIST. 

■ Manage your own team in this exciting game of skill which 
vividly captures the drama and excitement of real football. 



FEA TURES INCL UDt: 

# 4 DIVISIONS * F.A. CUP * PROMOTION & RELEGATION * 
* TRANSFER MARKET* TEAM SELECTION * 
♦ SAVE GAME FACILITY *** AND MUCH MORE I * + * 






WHAT THE PRESS SAY ABOUT IT: — 

It YOU have always wanted to manage a football foam, FOOTBALL 
MA NAG E Ft, from A ddictiva Games, it for you — The game is iiir-.il for 
a football fanatic but tho most interesting thing for ut was tin- 3-D 
graphics used to create the goalmouth action — the game is a winner. 

SINCLAIR USER FEBRUARY 1983 

Although I'm no great football tan, I really en/o yed playing this game 
— excellent use is made of colour and user defined graphics- The game 
is very logically put together, so that thn development of strategy and 
tactics has a real effect. For example, one of my teams got through to 
the fourth round of the F.A. Cup where it was beaten by a second 
division side. This upset morale and moant that our promo lion bid 
failed. Perhaps I should have given up the F A . Cup run and held some 
good players back — the possibilities are endless. Brian Clough hud 
better watch outl 

ZX COMPUTING FFB/MARCH 1983 



*lS0AY4ttA§lf fMOJUTMl fOUOWWC SHOPS 
SUf F (ft MICMO SHOP ILondOT). 

MlCROWARl L* . rii-». 



TMf CQMPUTfH SMQP \ Hrwi.*i. 1 1. 
DMAGO* Urtt IVmiUI 

- rm eoot> CttMM/rrf* shops 



mctsi 

tOfi TM| $PCCTHUM4«K « « ZX«1 1«K t i 41 

JL-QAAPHICl Ohiv IN MICfRUM V(ftll0W 

To Order tend Chpqur PO p*y»bl» to 

AODiCTlVl GAME*. Q«r< -C f Boi IM 

CcMHhWnw. MUnttn Ha/ynm* t*K\* J SI 
Pi EA $r $ TA T€ CCMPuJt* 




Installed in 3 easy steps . . . 

1 . Peel of the touch sensitive key pad. 

2. Plug in Klik-Keyboard (no soldering) and place in position. 

3. Apply self adhesive two-colour legends to the keys. 
This full 40 key keyboard has a positive click feel as the keys are 
depressed but as it replaces the original touch pad it becomes a 
permanent part of the ZX8 1 without bulky boxes or trailing wires. 

KEmpsron 

■~ MICRO " ELECTRONICS 

Dept YC4, I80a Bedford Road. Kempston. Bedford MK42 8BL 

v_- . m/ 




Data 



Program Duplicating 
on cassettes? 

500-20,000 Copies 
within 10 days? 

Short run in-cassette copying. 

High speed, volume 
duplication. On-cassette body 

printing, labels, over- 
wrapping, blister carding, etc. 
All copies verified. 

Call Nigel Boyle. 

Tel: 1 -223 5955. or write to: 

BiBi Magnetics, Freepost, London SW1 1 2BR. 

BiBi Magnetics Ltd, 1 1 - 1 05 Plough Road. 
London SW1 1 2BJ. Telex 917732. 
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3 GRE^T DCITING QW1ES 




PfiOT€OOfi 



©* 



SE 1VT INEL written by Kevin Fl vm 

for the ZX Spectrum 

SENTINEL is an entirely original ARCADE STYLE 
game, written in MACHINE CODE to give fast action- 
packed performance. The gateway to your galaxy is 
guarded by the Sentinel System. Only your skil] and 
initiative stands between the advancing enemy's 
space fleet and the destruction ol the galaxy. You 
have 4 space ships per station each armed with 
photon-cannons and guided missiles. Make use of 
the Force Field when ever possible. 



A V ,L>JN VJ'tiXV written by Kevin Flynn 

• for the ZX Spectrum (16748k RAM) 

• for the ZX81 (16K RAM) 
FEATURES 

■ ARCADE ACTION 

■ Eight different types of target. 

■ Rapid maneuvering of ship. 

■ Quick firing of bombs and lasers. 

■ 'Intelligent' alien interceptors. 

■ Realistic bombing trajectory. 

■ Continuous display of MISSION TIME, 
SCORE, SHIELD & LASER 
TEMPERATURE. 

■ End of mission report. 

■ Five levels of play. 

■ Full useof sound effects and colour. 



for the 7.X : 1 



with InKRAM 



PROTECTOR written by Kevin n*sn 
for the ZX81 (16K RAM) 

Protector is written in MACHINE CODE to give an 
arcade style all action game. Using the Sentinel's 
laser you must defend the planet Zarrjon from the 
aliens which are bombing the planets vital 
installations. On screen Alien score, your score, 
number of shields left and number of Laser shots. 
Watch out for the Damacles Missile which may be 
detonated at the alien commander's discretion- 



Only £5 



Only £5 



Only £5 





Other Abacus Games 



BODYBUILDER: VIC-20 
(6'/zK RAM) 

I <iori\ know whether tnt coming or 
going. So miny doors • so many 
monsters chasing me Somebody must 
have my (wad my arm my leg. 

£4.50 



FOR THE DRAGON 32 
and VIC-20 (16K RAM) 

INTO THE LABTR1NTH; Can you 
iwipe the curse of the sorcerer 
SiAKOTH? 

A gripping ADVENTURE game 
with 38 locations to explor e. 40 , 
objects to find and manipulate. 
There is a lima to the number of 
moves you can make before the 
curse kills you. At least 13 ways 
to lose, but only one way to 
win. , .frustration guaranteed ^ ' 
•also 1 3 magical events 




A For the younger 
spectrum user 

SPECTRUM GAMES 
PACK 2 

NINE LIVES: 

Catch the truce before the dog catches 

you. Six levels of play. 

MIX TABLE: 

Do your sums quickly before the Bull 

upsets your table Seven levels of play 

CANBTMAN: 

Race your men through the moving 

maze. A great game for two players 

TARGET: 

All the fun of the (air 

All four games on one caamette 

for £4.50 

DOMAIN: (Spectrum) 

Probably the best vcr-Don of 
Klngidoou you are ever likely 10 set 



ESPZX8H16KRAM) 

An exptorason of INNER SPACE 
Undertake a senous mvesbgafien of 
your own Extra Sensory Perception. 
Test your family and blends - an 
educational and soeMufcexcenenee 
ESP Package includes Two 161 
programs with commentary. 




SPECTRUM GAMES 

PACK1 

DESTROTER: fasten to the beeps of 
the sonar to locate and destroy the 
submuuuM before they nnk the 
merch ant snips. 

ICEBERG: Steer your icebreaker 
through thickening pack ice to pick 
up MntWUL 



BATTLE: Destroy Russia sates while 
avoiding mines and the cornputacawn 
enemy tank s tha t are out t o get you. 
ANDROTOPTTUSCUE: Rescue the 

miners before they are napped m the 
Sooding mmea. 
AL four on one caauxrv at the 
incredible pnee of CA QE 



MICROMUSIC: VIC-20 
(6ViKRAM) 

No previous knowledge of music t* 
necesury r» use (his frMortAUiino; and 
e«JL>c-vaofUL. program Cioaio mixor 
speedily and oasly using •candLtrd 
noUDoa A must for the budding 
HM 

£4.50 

ABACUS CONTROLLER 

Developed lo eliminate tedious 
swapping of plugs when LOADING or 
SAVING programs on cassette 
ZZ SPECTRUM CONTROLLER. 
Single switch selection of SAVE, 
LOAD & AMP modes. Buut in amplifier 
and loudspeaker boosts Spectrum 
sound out put. Pnce £14.98 
ZXS1 CONTROLLER: Single switch 
selection of TALK, SAVE, CUE & 
LOAD modes Buikui 
microphone; spnakrrr for fast and 
tellable program naming and cueing 
Pnce £9 96 



£4.95 



WANTED original Machine code Prc<rrarns, 

We guarantee to better all other offers Wine now for further details 



£4.95 



View before buying • Selected items from this advert are available at most branches of W.H.SMrTH. 
the BUTTER SHOP LONDON and JAY DEE COMMUNICATIONS PORT TALBOT. 

MONEY BACK GUARANTEE. CASSETTES DESPATCHED WITHIN 48 HOURS. 
Ali prices inclusive of p&p. Send cheque or PO to: 




^ 



I 0)0 

^.programs . 




186 St. Helens Avenue, Swansea, W.Glam. Tel:(0792) 50282 



Abacus Programs 




'Of ail the Spectrum hardwire Items I 
have reviewed, this one most 
impressed me and is the only one I 
shall always use" 
Quote from PCW. 
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TEXAS 

Compact Computer is the first of a new wave of micros 
from Texas which have been designed to use a range of 
miniaturised peripherals including a stringy-floppy tape 
drive. Ian Stobie reviews the portable CC-40. 




THE CC-40 is a battery-powered portable 
computer from Texas Instruments. At £170, it 
is in the same price range as the Dragon and 
the 48K Spectrums and Orics — but that is its 
only similarity. The Compact Computer will 
never know the satisfaction of crushing a 
human at space invaders; it is a machine with a 
serious purpose. 

Up until now Texas has taken care of the 
home market to its own satisfaction with the 
TI-99/4A. The Compact Computer 40 is an 
attempt to get into the booming portable 
market, currently dominated by names like 
Epson, NewBrain, Casio and Sharp. 

The CC-40 weighs a little more than one 
pound and measures 9.25in. wide by 5.75in. 
high by lin. thick — about the size of a big 
paperback. It can run for 200 hours on four 
AA size alkaline batteries and it has a built-in 
31-character single-line liquid crystal display 
and good-qualitv calculator-style keys in a 
QWERTY layout. 

Cartridge slot 

Inside, the CC-40 is built around a Texas 
own-brand eight-bit CMOS chip, the 70C20. 
It comes with 34K of ROM containing a com- 
prehensive Basic, and 6K of RAM extendable 
to 18K internally. A cover at the top edge of 
the machine to the right of the display pulls off 
to reveal a memory cartridge slot, and a 
further 16K of RAM can be fitted here, giving 
an absolute maximum of 34K RAM. Program 
cartridges also fit into this slot. 

Texas expects great things for the new 



peripherals designed for the CC-40. These 
include a battery-powered four-colour 
printer/plotter of the Sharp type, a fast 
"Wafertape" continuous loop cassette drive 
like Sinclair's Microdrive, and an RS-232 
interface unit for connecting up to big printers 
and, potentially, other computers. 

A Modem and a black and white TV 
interface arc also scheduled for release later in 
the year. The CC-40 system is clearly aimed at 
people using computers for their work; but 
this could include students of scientific or 
engineering subjects as well as professional 
users. 

The whole machine is well made. For 
instance, along the bottom of the machine runs 
a recessed stand, which can be pulled down to 
tilt the keyboard to a nice angle for typing. 
There will be no need for entrepreneurs to 
offer adaptor feet at £4 a pair. 

The casing itself is made from a silvery-grey 
plastic, except for the numeric keypad, a few 
of the other keys and the area around the 
screen, which arc highlighted in a darker grey. 

At the back of the machine is a slot for the 
optional AC adaptor which costs £14.95, and 
the Hex-bus connector, into which all the 
peripherals will fit. 

There were no problems with the keyboard. 
The calculator-like keys feel comfortable and 
give tactile feedback. The layout is fairly close 
to the standard QWERTY pattern, but the 
Enter key, the Texas equivalent of Return, is 



rather annoyingly positioned where you might 
expect the right-hand shift key to be. 

Given the size of the CC-40 the keys are 
obviously smaller than on a standard 
typewriter, but they are easy to use and larger 
than on the Sharp PC- 1500 for instance, a 
machine with virtually the same price and an 
obvious competitor. 

The CC-40 comes with a plastic keyboard 
overlay, which among other things has the 
principal Basic keywords on it. Basic 
keywords can either be typed in full in the 
normal way, or by using the function key then 
hitting the appropriate single key given on the 
overlay, the machine can be made to produce 
them Sinclair-style on the display. This is a 
useful time-saving feature, although the 
overlay itself might soon be lost. 

Program scrolling 

The display is a single line of 31 characters, 
[but this can be used as a window on to an 
80-character line. The arrow keys above the 
keypad can be used to scroll around 
horizontally within the line, or to step 
vertically within through a program listing. 
With a little practice the small display docs not 
seem such a limitation, although for 
developing long programs the printer at 
£149.95, would be essential. 

On the side of the machine to the left of the 
display is a knurled wheel. Turning this 
adjusts the display angle electronically, so you 
can aim it at yourself to get the best contrast. 

The characters are formed on a five-by-eight 
matrix, and like all LCD displays are much 
less tiring to watch than a TV screen. The lack 
of colour confirms that this is a working 
machine, rather than an entertainment device. 

On both sides of the actual text line in the 
display one finds indicators showing battery- 
low warnings, upper-case lock on, Function, 
and which units the trigonometric functions 
are currently returning value in. 

The machine can be used as a calculator. It 
works exactly the same as Basic in immediate 
mode, but on the CC-40 it is not necessary to 
type Print before a calculation. You just key in 
8*63 and then hit Enter, and it gives you the 
answer. 

The up-arrow key, used with Control held 
down, functions as a playback key. Hitting it 
brings back the last line entered on to the 
display, where it can be edited, and the 
calculations redone. This saves time if you 
have entered a long complex calculation and 
want to try it out with a few different values. 

For anything more complex there is Basic, 
and the CC-40 has a very full Basic. Again, it 
is practically oriented. There arc no sound 
commands to support the small internal 
beeper, only the feeble Beep, but this is 
sufficient for attracting attention. 

The numeric precision is good — 10 
displayed significant digits — but the machine 
is not very fast. Battery-powered CMOS 
machines are inherently slow. 

If your foreign languages need brushing up 
try, Call Setlang 1 

This puts out all the error messages in 
German — Variable nkht definiert — and that 
kind of thing. Other languages are available on 
ROM cartridges. 

The Basic has all the usual commands of 
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REVIEW 




IThe CC-40 is a well-made, battery- 
powered portable machine intended 
mainly for serious use. It will be good 
for field-work, travel, and as a 
sophisticated calculator replacement. 

IThe machine has no colour capability, 
and compared to a home-based micro 
limited maximum memory and a slow 



processor speed, it is not a games 

machine. 

The CC-40 is aimed at professional 

and technical users. It has a full and 

powerful Basic. 

Its main rivals will be the Sharp 

PC 1500, and perhaps even the luxury 

£700 Hewlett-Packard HP-75C. 

For serious users the range of mostly 

battery-powered peripherals will make 

the machine very attractive. The 

CC-40 really comes into its own as the 

central unit in a system. 



Microsoft-style Basic. It includes If . . . Then 
. . . Else, On . . . Goto/Gosub/Error, Print 
Using to format output conveniently, and 
various file control commands for use with the 
Wafertape, like Open, Print #, Input #, and 
Verify. Three-dimensional arrays are allowed, 
and long variable names. 

Strings can be up to 255 characters long. 
String handling works differently to most 
home micros. Instead of Left$, MidS, RightS 
the CC-40 has a Scg$ command for extracting 
substrings, and a Pos command to find them. 

Another addition is the way subroutines are 
handled. Gosub is there and can be used in the 



normal way, but there are several more 
powerful commands allowing you to set up 
sub-programs. These are called with a Call 
statement and an optional set of parameters. 

The 34K ROM contains a number of useful 
sub-programs. Call Debug gets you into a 
machine-code monitor, with all the usual 
Examine, Move, Copy and start Executing 
commands, plus the ability to set Breakpoints. 

The CC-40 manual which describes all this 
is extremely good. It is a 300-page professional 
manual, not just a home micro manual. 

Ready-written software will be available on 
cartridges and Wafertapes. Statistics, Finance, 



Maths and Electronics cartridges should be 
available immediately, with Perspective 
drawing, business graphics and a few others 
hot on their heels according to Texas. These 
all cost £59.95. Two games cartridges cost 
nearly £40, and the Assembler nearly £125, so 
software is not cheap. 

The Wafertapes will be cheaper, just under 
£20. Again the announced titles look fairly 
professional — things like Elementary 
Dynamics, Pipe Design, Profitability 
Analysis. Texas hope to find third-party 
software suppliers to contribute additional 
titles. 
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Beneath the streets of Cambridge he 
waits for the call. A spear hangs from the 
ceiling, a sword from the wall. Any moment 
the red phone could ring and send Captain 
Spectre's Flying Squad and their electronic 
ghost trap out on the trail of another ghoul. 

The scene sounds straight out of The 
Avengers but Captain Spectre's quarry is more 
elusive than any that Emma Peel or John Steed 
tracked down. His mission is to capture for the 
first time on film denizens of another world — 
spirits, poltergeists, ghosts. His only weapon 
is a 16K Spectrum linked to an array of 
sensors, lights, recorders and cameras. 

Captain Spectre — or Tony Cornell as he 
would rather be known — is fully aware of the 
problems of capturing spirits on celluloid. As 
Treasurer of the Society for Psychical 
Research he has been able to leaf through the 
thousands of supposed ghost photographs sent 
to the SPR since it was set up a century ago to 
investigate paranormal phenomena. He 
believes that there is "not one photograph in 
the archives that we would today accept as 
genuine." 

Traditional methods of investigating 
haunted houses or poltergeists, are unlikely to 
produce scientifically acceptable results. An 
observer who has been left for the night in 
some gothic manor is quite likely to be seeing 
things by the early hours of the morning 
whether they are there or not and if anything 
should happen the observers may not be able 
to turn on recorders or take a photograph in 
lime. 

An automatic observation station with 
cameras and recorders that can be instantly 
triggered by movement, temperature changes 
or sound and can be left to monitor a site for 
days at a time is far more likely to produce 
useful results. It is also less likely to be taken 
in by the many deliberate frauds and practical 
jokes which have often taken in investigators 
of the paranormal. Sherlock Holmes's creator 
Sir Arthur Conan Doyle who joined the SPR 
after pushing his all-seeing detective off the 
Reichenbach Falls remained convinced to the 
end of his life by a film purporting to show 
fairies dancing at the bottom of his garden. 
Last month — 60 years later — one of the 
fairies, Mrs Elsie Hill, finally admitted that it 
had all been a hoax. 

Alan Cornell's first investigation of a 
poltergeist convinced him of the dangers of 
taking things at their face values. He had gone 
to an erie-looking Victorian house in North 
London where a mysterious crashing and 
banging noise in empty rooms had convinced a 
family that the house was haunted. The father, 
mother and three children had all moved out 
leaving only Grandad who refused to be scared 
off. On the evening that Cornell called in the 
old man was sitting in a corner by the 
fireplace. Cornell sat down and shortly 
afterwards he heard "thumps and bumps and 
crashes and bangs upstairs". A check of the 
upstairs room yielded no clues — there was 
nobody else in the house apart from the old 
man downstairs in his armchair. When the 
noise started again Cornell noticed out of the 
corner of his eye that Grandad was moving his 
shoulder. 

"He had connected up two wooden balls 
and a heavy piece of lead under the 




floorboards upstairs to the old Victorian bell 
pull which had been used to call the servants". 
I asked him why he had pretended that the 
house was haunted. He said he had lived in the 
house for years and now he was old his family 
were planning to send him to an old people's 
home. It was a question of either they went or 
he went." 

That was 25 years ago and Cornell has 
exposed many other frauds since — and not 
only in Britain. One of the strangest cases was 
a Dr Richards in America who claimed that 
inanimate objects in his fish tank were moving 
of their own volition and that he had film to 
prove it. At first glance his film was 
impressive but Cornell was able to duplicate 
the effect using standard animation techniques 
— shooting the film frame by frame and then 
moving the objects very slightly in between 
shots. 

Dr Richards then claimed that if a question 
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in a self-addressed envelope was placed in the 
tank the spirits would answer it and return it 
through the U.S. mail. Using rubber gloves 
Cornell carefully prepared his question sheet 
and sent it to Dr Richards. Sure enough the 
answer came back through the post but when 
fingerprint powder was dusted over the sheet 
it revealed that Dr Richards' spirits had 
human finger and palm prints. 

Although Cornell soon realised that 
automatic continuous surveillance equipment 
would make psychic research much easier, 
until recently the cost of such a system would 
have been prohibitive. Cheap home computers 
changed all that. The box of tricks at the heart 
of Cornell's monitoring system contains a 16K 
Spectrum, a Sinclair printer, a DCP Interspcc, 
and a series of relays. An array of sensors can 
be connected up to the box. These include two 
infra-red beams and a doppler-shift ultrasonic 
alarm to detect movement, circuit breakers to 



detect small movements, and sensors which 
can be triggered by noise or sudden changes in 
temperature. 

The Spectrum is programmed to monitor all 
these inputs "and to respond. If a sensor is 
triggered the Spectrum turns on lights and 
runs a cine camera for 20 seconds. It also turns 
on a tape recorder for one minute and takes six 
still photographs with a motor-driven camera. 
The program also helps set up the equipment 
by checking through stage by stage with the 
operator that everything has been correctly 
connected. The Spectrum prints out a record 
of what responses were triggered and when. 
Once it has been set up the equipment can 
function for several days without attention. 

The first test for the new box of tricks came 

this Christmas. A 200 year-old chest of 

drawers in an antiques warehouse had been at 

the centre of some strange happenings. For 

(continued on page 53) 
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48K SPECTRUM 

Super 
Spy 

An exciting espionage adventure 
in which you follow the villain's trail 
through complex puzzles, coded messages 
and 3-D mazes With different solutions every 
game Super Spy will keep you entertained for 
weeksl Full 'save" routine. E6.50 



48K SPECTRUM 

Everest Ascent 

Stake your claim to the Top of the World in this gripping vertical adventure 
in which you aim to conquer the 29, 1 4 1 ' summit of the world's highest 
peak. 

Struggle from base camp to base camp in defiance of all the obstacles 
which man and nature can throw at you! Survive intense cold as you 
watch out for avalanches, thin ice and, of course, abominable snowmenl 
Cope with wayward Sherpas and cross bottomless crevasses but 
remember to watchyour oxygen supply! Agame of skill, cunning, bravery 
and daring for those with a head for heights! £6.50. 



48K SPECTRUM 

Transylvanian Tower 

A spine-chilling adventure with spectacular 3-D graphics. 
Can you rid the world of Count Dracula before he 
introduces you to the dark world of the living dead? Horror 
film addicts will know most of the moves, but we've also 
added a few of our ownl Can you discover the mystery of 
the turret and escape with its treasures? 
Enter via the dungeons and work your way up to the ter- 
rifying topi Find objects to help you whilst exploring the 
500 rooms - all in exciting 3-D detail - but watch out for the 
bats 

Give your Spectrum a bite of the action nowl 
Includes full save routine for use during the daylight 
hoursi £6.50 

Now available from selected branches of 
W.H. Smith & Son Ltd. 



1 6K SPECTRUM 

Ship of the Line 

An Adventurous Management Game 

Command a 1 7th Century sailing ship . . . win victories for Britain 
juggle your supplies, manpower and ammunition . . . 
fearlessly battle your way up the ranks . . . and finally achieve 
promotion to First Sea Lord, but beware ... it won't be easyl 
Encounter and engage enemy fleets . . survive sunstroke, . 
fever and famine . . . endure fire, fog and thirst . . . then , . . 
when you think you've done well . . rush back to Port 
for promottoni With full colour, ship graphics and 
sound . £4.95 



For credit card orders 
please ring 0628 21 1 07. 



48K SPECTRUM 

Ship of the Line 

48K version features the chance to send out boarding parties, to build up 
prize money, to take intelligence tests and to bribe your way up the 
admiralty ladder! This greatly extended version of Ship of the Une really 
makes the most of your extra memory. £6.50 

16KZX81 

Bargain Bytes Cassette One 

Deep Sea Adventure * Bank Account * Underground Adventure * 
Depthcharge * Hangman * Loan Calculator * Codebreaker * Foreign 
Currency Calculator. A genuine bargain! 

Eight interesting programs for just £5.00 



16K2X81 

Bargain Bytes Cassette Two 

Stock Market Game * Seafaring Adventure * Jackpot - OXO * Financial 
Model * Ski Run * General Knowledge Quiz * Copycat. 

Too many programs to desnbe for only £5.00 
Ideal as a ZX8 1 Starter Packi 

48K SPECTRUM 

Mufti Function Cash Controller 

If you want to make your machine work for you, this is an ideal 

program . . . 

Cash Controller has four basic functions; it keeps your Bank Account in 

order, it looks after your Home Budgeting, it calculates loan interest 

and repayments, and finally it checks your mortgage for you. In 

addition, it only lets you into the program by means of your own secret 

password which you personally choose. Once you've allocated 

budget headings, any transactions you put through the Bank 

Account will automatically be taken into account on your 

budgets. 

Using a Sinclair printer, hard copy statements can oe 

produced running from any date to any date; much 

more versatile than your regular bank statement! This 

program has been carefully crash-proofed to 

prevent a minor error from scrambling the existing 

data, and comes with clear on-screen 

instructions plus full printed notes to help you 

on your way. Finally, it holds up to 200 bank 

transactions and fills up most of the 

memory of your 48K Spectrum. £ 1 0.00 



Despatch within 48 Hours 

Guaranteed. 

All tapes despatched by 

First Class Post. 
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Psychic researcher Tony 

Cornell and his box of tricks 

together with the still camera, 

cine camera, and infra-red and 

ultrasonic detectors which 

plug in. 




(continued from page 51) 
weeks every morning when (he staff came in 
the drawers would be hanging out at strange 
angles even though they had been pushed in 
when the stall had locked up the night before. 
Eventually Tony Cornell was called in. He 
and the Cambridge University Society for 
Psychical Research, CUSPR, staked out the 
storeroom the chest was in with their box of 
tricks. The response was triggered eight times 
but the drawers had not moved and there was 
nothing unusual on the film. The equipment 
may have been triggered by a spike in the 
mains current so a mains smoother has sub- 
sequently been fitted. Since then there have 
been no further strange happenings with the 
chest which now sits uncomfortably in Tony 
Cornell's basement with two tribal sculptures 
eyeing it suspiciously from across the room. 

Cornell is cynical about haunted houses — 
he believes that ghosts may be in the eyes of 
the beholders once they have been told that a 
particular place has a spooky reputation. Once 
he and several members of the SPR were 
invited to the Ferryboat Inn in Huntingdon to 
witness an apparition by the White Lady who 
was supposed to appear every March 1 7. "The 
landlord gave us dinner, there were hundreds 
of sightseers, Americans everything. No-one 
had ever seen the White Lady — it was 
terrible. Some months later I saw it in a 
Sunday magazine described as 'The fifth most 
haunted house in Britain'." 

Because of his own experience he is less 



cynical about poltergeists. At Hanneth Hal! in 
Wisbech, Cambridgeshire, he was among a 
team of investigators who tore the place apart 
looking for any normal explanation of the 
bumps and thumps and objects flying around 
which they experienced there. 

At one time it was thought that such effects 
might be caused by vibration perhaps from 
underground streams or seismic activity. 
Cornell's own experiments convinced him that 
was not the case. He obtained permission to 
subject four cottages which were scheduled for 
demolition to intense vibration. Although the 
tests were continued to the point when the 
cottages were about to collapse they were 
unable to duplicate the effects attributed to 
poltergeists. 

Spectrum telepathy 

Richard I.oosemoore, who built Cornell's 
box of tricks for just over £200 — the cameras 
and sensors arc borrowed as and when 
necessary — is hoping to use a 48K Spectrum 
for more psychic research. He is conducting 
research into Artificial Intelligence — in 
particular cognitive psychology. But his own 
interest is telepathy. He believes that "there is 
no question about the proof of telepathy — it is 
just a question of what the mechanism is." 

In Loosemoore's experiments two 
volunteers sit in separate rooms and one 
attempts to transmit his or her emotional state 
— agitation, relaxation or anxiety — to the 
other by telepathy. Using the same principle 



as a lie detector the observers measure the 
Galvanic Skin Response — changes in skin 
conductivity — of both volunteers. If they 
really are able to transmit emotions by 
telepathy then the observers should be able to 
detect simultaneous changes in the GSRs of 
both volunteers. 

In the past Loosemoore has had to borrow 
expensive purpose-built machines when he 
can to process and evaluate the data. The 
CUSPR has now given him £300 which he 
hopes will allow him to build a new system 
around a 48K Spectrum which will make it 
possible to carry out far more tests. 

Tony Cornell has found the recent publicity 
for his investigations of the paranormal to be a 
mixed blessing. He never knows who is going 
to be on the other end of the tine when the red 
phone goes. "I could be called out by two 
raving nutters — there is a lot of cranky stuff 
in this field". The shelves of Cornell's base- 
ment contain everything from Nostradamus's 
prophesies of doom and destruction to Eric 
von Danikcn's talcs of prehistoric spacemen. 

Cornell suspects that "some as yet little 
known human faculty" may be responsible for 
psychic phenomena. His failure to catch a 
spirit red-handed opening the 200-year-old 
chest of drawers has not led him to believe that 
the spirits have something against being 
photographed. "After all" he says sounding 
more like a social worker than a psychic 
researcher "they arc only doing it to draw 
attention to themselves." 
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ASSEMBLERS AND monitors are designed to 
make the process of machine-code program- 
ming as simple as possible. The input to an 
assembler — the source code or program — 
consists of lines of assembly-language in- 
structions, with optional labels, comments, 
assembler directives and assembler com- 
mands. Labels identify a particular point in 
the program. Comments enable you to 
document your program. 
Assembler directives are pseudo-instructions 

— not Z-80 mnemonics — which either 
provide parameters for operation of the 
assembler, or instruct the assembler to store 
values directly in memory. Commonly pro- 
vided directives include Org — short for origin 

— which supplies the starting address of the 
machine code to the assembler and Equ which 
assigns a value to a label. DefB, DefW and 
DefM insert a byte, word or string 
respectively at the current address. 

Unlike assembler directives, commands 
have no effect on the object code produced by 
the assembler but instruct the assembler to 
perform certain operations, such as to produce 
a heading in the listing, or change the address 
in the listing from hexadecimal to decimal. 

The output from the assembler is the 
hexadecimal machine code — object code — 
which is loaded directly into memory, and 
optionally a listing which has the addresses 
and op-codes added to the source file. 

The assemblers reviewed used one of two 
methods to enter the source code. Either the 
source code is entered in Rem statements in 
Basic, or an integral editor is supplied as part 
of the assembler package. Normally these 
editors use line numbers, just as in Basic, but 
with an auto-line number, renumber and 
block-delete facility. Since most of the time 
spent sitting at the keyboard is actually spent 
using the editor, cither just entering source 
code, or else modifying it in the debugging 
phase, it is most important to have an editor 
which is quick and easy to work. 

Finally having entered and assembled a 
source file, it must be run and debugged. A 
monitor is required for this. Some assemblers 



List of suppliers 


Price 


ACS Software, 7, Lidgett Crescent, 
Leeds LS8 1HN. 
Ultraviolet assembler 
Infrared disassembler 


£7.50 
£6.75 


Artie Computing, 396, James Reckitt 
Avenue, Hull, North Humberside. 
48K Spectrum Assembler 
Spec Bug monitor 


£9.95 
£6.95 


Bug-Byte. 100 The Albany, Old Hall 
Street, Liverpool L3 3AB. 
Aspect assembler 


£9 


CP Software, 17 Orchard Lane, 

Prestwood, Buckinghamshire HP16 

ONN 

Spectrum assembler 


£4,95 


Crystal Computing, 2 Ashton Way, 

East Herrington, Sunderland SR3 

3RX. 

Zeus assembler 

Monitor and disassembler 


£8.95 
£8.95 


Hisoft, 60 Hallam Moor, Liden, 
Swindon SN3 6LS. 
DevPac 


£12 


Picturesque, 6 Corkscrew Hill, West 
Wickham, Kent BR4 9BB. 
Spectrum editor-assembler 
Spectrum monitor 


£8.50 
£7.50 



do contain a simple set of monitor commands 
but, in general, a more comprehensive 
monitor is required. In particular, commands 
are required which allow registers and 
memory to be inspected and modified, and to 
run the program from a given address with 
break-points set to terminate the run at a given 
address or addresses. Other necessary facilities 
are the ability to relocate.the assembled object 
code — it may actually need to be run in the 
area occupied by the assembler for instance — 
and a disassembler would be required if the 
assembler does not produce a listing of the 
assembled program. 

In ACS Software's Ultraviolet Assembler, 
the Basic editor is used to enter source code 
into Rem statements. A dummy Rem state- 
ment, long enough to hold the assembled 
code, must be created as the first line of the 
program. The source code is then assemble< 
by the Ultraviolet assembler and a listing is 
sent to the screen, with different classes of op- 
code being printed using different paper 
colours. The listing can optionally be sent to 
the ZX Printer. All numbers must be entered 
in decimal, and multiple statements can be 
entered in one Rem line. The Infrared 
disassembler is also available from ACS and 
produces a similar colourful output to the 
Ultraviolet assembler. 

The Ultraviolet Assembler — from Artie 
Computing contains a built-in monitor and 
only runs on the 48K Spectrum. The source 
code is automatically stored in a Rem 
statement at line 2, and the object code is put 
into a Rem statement in line 1. The editor is 
fairly comprehensive. It does not use line 
numbers, like all the other products reviewed 
here, but has a screen editor mode in which 
the cursor can be moved up and down to point 
at lines. Lines can be inserted or deleted at the 
cursor position. A line-editor mode is also 
available allowing text to be modified. 

The assembly is initiated from the built-in 
monitor, which also allows the assembled 
program to be run. Most of the normal 
monitor functions arc included, allowing 
memory and registers to be inspected and 
modified and blocks of memory to be moved, 
but it does not have a breakpoint facility which 
is essential for debugging. Also it has no dis- 
assembler, which is vital since the assembler 
does not produce a listing of the assembled 
code. 

One very useful feature of this product is a 
memory status report at the bottom of the 
screen showing how much memory is 
occupied by the source, object, labels and 
Basic program and how much is still free. The 
documentation is good, providing clear 
instructions and hints and examples to the 
user. 

The Aspect 4.2 Editor-Assembler by Bug- 
Byte proved to be a very disappointing 
program. The editor is most unfriendly. It has 
an invisible cursor, which makes entering and 
modifying the source code very difficult 
indeed. Text cannot be inserted or deleted 
without first deleting all characters from the 
end of the line back to the required point. The 
labels can be of any length but they are cut to 
five characters length in the listing. The 
symbol table space is fixed at approximately 
450 bytes, which may be very limiting in some 



SPKT 

To turn those dreams of 
machine-code programs into 
living facts, take Phil Hotliday's 
advice on assemblers and moniD 




applications. There is 

no way of outputting 

the listing or symbol 

table to the printer, which makes 

debugging very difficult. The documentation 

is barely adequate. 

The assembler from CP Software is very 
limited. It is written in Basic and assembles 
the code at a painfully slow rate. The source 
code is entered into Rem statements. Labels 
are limited to three characters in length, and 
the only assembler directive provided is Del "B. 

The Zeus assembler from Crystal 
Computing is a well thought-out program. It 
has a true screen editor. Text may be 
displayed and modified by moving the cursor 
to the appropriate place in a line on the screen. 
It also has a good auto-line number, renumber 
and block-delete facility. This editor was easy 
and pleasant to use. The assembler does not 
produce a listing, but the source code and 
symbol table can be sent to the printer or 
screen. A built-in monitor allows the 
assembled object code to be run, and has other 
useful features. 

However, a separate and more comprehen- 
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sive monitor is available from Crystal 
Computing which allows breakpoints to be set 
and the program to be run and disassembled. 
The documentation supplied is very good. 
The manual starts with an example of a 
machine-code program and the user is taken 
step by step through the process of editing and 
assembling it. 

The most comprehensive product reviewed 
was DevPac by Hisoft. The assembler-editor 

— Gens — and monitor — Mons — are two 
separate programs but are sold as one product 

— DevPac. The editor is an extremely 
comprehensive line editor. It takes a little time 
to learn to drive it but it is well worth the 
effort. It includes auto-line number, renumber 
and block delete. 

The line-editing commands available are too 
numerous to list here. Some examples are 
commands to delete or insert characters, delete 
all characters from the cursor to the end of the 
line, reload the edit buffer from the text and 
many others. 

The assembler is very fast and the only one 
reviewed with the powerful conditional 
assembly feature If-Then-Else. It also allows 
expressions of decimal, hex, binary, character 
constants and labels with operators of 
addition, subtraction, integer multiplication 
and division, logical And, Or and Xor, and 
mod operators. There are many assembler 
commands available which can be inserted 
into the source code. It is possible to enable 
and disable the listing and printer, and to list 
the location counter in hexadecimal or decimal 



Company 
Product name 

16K 

48K 

Label size 

Hex 

Decimal 

ORG 

EQU 

DEFB 

DEFW 

DEFM 

DEFS 

ENT 

Cond assembly 

Opt assembly 

Save to tape 

Error reports 

Output to printer 

Listing 

Editor 

Documentation 

Monitor included 

Monitor separate 



ACS 

Ultra- 
violet 



Artie Bug-Byte CP 



Assem- 
bler 



Crystal Hisoft Pictures 
que 
Aspect Assem- Zeus Gens Assem- 
bler bier 



Yes 


No 


Yes 


Yes 


Any 


Any 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


No 


No 


No 


No 


No 


Basic 


Basic 


5 


6 


Yes 


Yes 


Yes 


No 


Basic 


Screen 


Sparse 


Good 


No 


Yes 


No 


No 



Yes 

Yes 

Any 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Use DB 

Yes 

No 

No 

No 

Basic 

4 

No 

Yes 

Line 

Poor 

No 

No 



Yes 

Yes 

3 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

Basic 

5 

Yes 

Basic 
Poor 
No 
No 



No 

Yes 

14 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

Basic 

10 

Yes 

No 

Screen 

Good 
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Yes 



Yes 

Yes 

6 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

17 

Yes 

Yes 

Line 

Excellent 

No 

Yes 



Yes 

Yes 

5 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

8 

Yes 

Yes 

Line 

Excellent 

No 

Yes 



with the appropriate commands. Options can 
also be selected at assembly time, enabling the 
object code and listing to be turned off, and to 
direct the listing to the printer. 

The Mons monitor provides all the usual 
commands one would expect. Registers and 
memory can be inspected and modified, and 
memory can be moved. It also contains a 
disassembler which inserts labels into the 
disassembled listing. The object code can be 
executed, and break-points set, but what sets 
this monitor apart from all the rest is that it 
can be single-stepped through the program, 
with a disassembly of the instruction executed 
displayed. Commands are available which 
allow single-stepping to continue after a jump 
or call. This, like the assembler, is a most 
comprehensive tool. The DevPac will appeal 
to the true machine-code freak who wants to 
write a lot of software. The documentation is 
first class. 

The first thing that you notice about this 
neat product, the Editor Assembler by 
Picturesque, is that instead of the normal 32 
columns on the screen it gives you 40. This is 
a very real advantage for listing the assembled 
source program. The whole package is very 
friendly and easy to use. The line editor is 
quick and simple to use. 

The line is automatically set up with tabs at 
the required places. This is the fastest editor to 
use of all those reviewed. The only criticism is 
that characters cannot be inserted within a line 
without first deleting characters from the end 
of the line back to the required point. 

The assembler is fast and the listing 
produced is very easy to read because of the 
40-column line. The listing can be turned off 
or sent to the printer at assembly time. An 
extremely useful function, especially for those 
with 16K. machines, is that once a module of 
source code has been assembled it can be 
cleared from the text buffer whilst retaining 
the symbol table. Thus a large program can be 
split into smaller modules and still be 
assembled, even with label references which 
cross module boundaries. To help this there is 
an assembler directive, DcfL, available which 
allows a label value to be redefined within a 
program. Source and object code can be saved 
to tape from within the assembler. 

A monitor program, which has all the 
normal monitor commands and includes a 
disassembler, is also available and document- 
ation for both products is very good. 

The Picturesque and Crystal Computing 
products can be highly recommended for 
those who are just about to start programming 
in machine code, whilst for those who are 
already familiar with the techniques then the 
DevPac is most highly recommended. 
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DOWNSWAY 



NEW MEMORIES 
FOR THE ZX81 




EXTRA MEMORY FOR YOUR 

ZX81 SPECTRUM, and now. . VIC 20! 

16K CARTRIDGE FOR VIC 20 

Completely new 16K RAM Cartridge, featuring the same high 

standards of technology and styling as other Downsway products. 

Gives the VIC 20 a full 20K of RAM, and plugs directly into the rear 

expansion port. Fully compatible with appropriate accessories, 

the cartridge is cased in matching ABS plastic, and measures only 

140 x 65 x 17mm (when fitted, only 20mm protrudes from the 

computer). 

Price £47.95 plus p & p. 

Naturally Downsway add-on memories are fully tested and 

guaranteed, but should you be dissatisfied for any reason, just 

return the memory within 14 days for a full refund (and your old 

16K RAM pack, where appropriate). 

Please allow up to 28 days for delivery. 



All new, completely restyled ultra-slim memories measuring only 
82 x 58 x 22mm. Fully cased in injection-moulded black ABS 
plastic which matches the finish of the ZX81, both memories 
incorporates a very tight-fitting, gold-plated edge connector. The 
64 K memory needs no extra power supply, and is switchable to 
enable other accessories to be used. 
16K RAM Pack . . . £59.95 
64K Memory . . . £24.95 
plus p Ef p 



32K RAM FOR SPECTRUM 

A full 48K of memory for the 16K Spectrum — simply D.I.Y. 

installation by just undoing 5 screws and plugging in! 

For Issue One machines (with light grey keys) — a RAM board of 

advanced design, using "state-of-the-art" technology — only 

£42.50 plus p & p. 

For Issue Two machines (with dark grey keys) — a simple plug-in 

kit of I.C.s which fit straight in to the sockets already provided — 

only £32.50 plus p & p. 

Both come with fully detailed, illustrated instructions. 



TO: DOWNSWAY ELECTRONICS (UK) LTD. 

DEPT. M 

DEPOT ROAD 

EPSOM, SURREY KT17 4RJ 
Please send me; 



Qty. 


Item 


Price 


Total 




16K RAM for ZX81 


£24.95 






64K Memory for 2X81 


f59.95 






32K RAM Board (Issue 1 Spectrum) 


£42.50 






32K RAM Kit (Issue 2 Spectrum) 


£32.50 






16K RAM for VIC 70 


£47.95 






Post and Packing 




£2.00 




Total 




£ 



My cheque/P.O./ Money Order is enclosed 
Please debit my Barclaycard No 

Name: 

Address: 




BRINGS YOU 
THE PICK OF THE 

GAMES! 

GAMES- GAMES- GAMES! More and more computer gameshit 
the market every month, BUTTHEYCANTAlLBEGOOD. So- let 
LEISUREMAIL short list the VERY BEST for you. Send SOp NOW for 
our big 'BEST OF THE BUNCH' catalogue. We select TOP 
QUALITY SOFTWARE FOR YOUR ZX8! - SPECTRUM - BBC 
MICRO - GENIE 2 - VIC 20 - DRAGON 32 - ATARI etc. 

SPECIAL THIS MONTH 

New Generation ESCAPE for !6K Spectrum - voted by Sinclair 
User as 'best and most original game yet seen for Spectrum! Only 
£4.95 post paid. Simply amazing graphics. Also fabulous new 
release- 3D TUNNEL- !6Kand48KversionsforSpectrumonone 
tape- £5.95. 

To:- LEISUREMAJL (YC 69, Long Lane, London EC1A9EJ. 



Please rush me your BUMPER CATALOGUE of TOP FLIGHT 
GAMES. I enclose 50p (refundable first order). 

I enclose £ for ... . ESCAPE and/or 3D TUNNEL, plus 

free catalogue. OR debit my ACCESS/DINERS/ AMEX 
account number 

Name:- 

Address:- 



zx 




Serious Application Software for your 
16K ZX 81/ SPECTRUM 16K or 48K 

(Please specify) 
MATHS 

For children 5-12 years of age + — "/. all with exceptional HELP facility (full 
step-by-step explanations) and optional entry of units, then tens. £8.00 

SALES LEDGER 

Ideal small business system, day-books, statements etc for up to 200 
accounts. £10.00 

PURCHASE LEDGER 

Day-books, remittance advice etc for up to 200 accounts. £10.00 

INDEX/ RETRIEVAL SYSTEM 

Four levels of data, usual facilities inc search on keyword or part of word. 
£6.50 

BRIDGE 

Full scoring system displays and prints full scoreboard, totals for 5 rubbers 
and all hands played. £6.50 

MORTGAGE 

How long will any mortgage be if the rate increases? What should I pay if the 
interest rate changes? Mortgage tells you (and more). £4.50 

RETAIL ACCOUNTING 

Excellent retailing system, takings/product sales analyses etc. £10.00 

SHARE PORTFOLIO 

Analyse and trace investments listings by transaction, current holdings. P&L 
analysis etc. £10.00 

INCOME TAX 

Tax code calculation, PAYE checking and net pay calculation for future 
months. £10.00 



ZXSAS 



(Dept (YC) 



42/45 New Broad St, London EC2M 1QY 
(S.A.E. for more details) 
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Midland 

omputer 



Personal computers 
Home computing 
Small business systems 




BINCLEY HALL, 

BIRMINGHAM 
28-30APRIL 

1QQ*y Ihurs&Fri 10am 6pm 
iwOJ Saturday !Oam-5pm 



Prjicticul 
Presented by COMPUTER ump^ting 

This event is the first of its kind in the Midlands, and gives you 

the opportunity to see and compare the enormous range of 

personal and home computers, small business systems, 

microcomputers, software packages, cassettes and scores of the 

very latest computer games - try them for yourself - decide how 

much, or how little it takes to build up your own personal 

computer system. 

HOW TO GET THERE 

BY RAIL Concessionary rail fares are available direct to New Street Station. 
Further details are available from, British Rail Travel Centre, New Street Station, 
Birmingham B2 2QATel: 021 643 271 1. 

BY BUS every few minutes from New Street, Corporation Street, Colmore Row 
and Bull Ring. 

BY CAR Bingley Hall is situated close to the city centre and is within easy access 
to the Ml, M5 and M6. Bingley Hall will be road signed by the A A. 
Admission prices - Adults E2.00 Children under 16 and O.A.P/S £1.00. Party Booking: 
For groups of over 20 people - adults £1 .50 children 75p, (plus a free ticket per 20 sold 
for the organiser or teacher). 



Please send adult child tickets Enclosed remittance £ 

NAME 

ADDRESS 

TELEPHONE NO 
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10 REM»»**»*«»»«#»»»#««**#««»»* 

20 REM««»»»BATTLE TANKS»»»»*»» 

JO REM»»»«»»*»» • BY* •«»«»»»»••« ■ 

40 REM»*»»*V.COCKETT ESQ. *•**»» 

SO REM»»*»*»»»«»»»*»»»»*»»»»«>»» 

60 PCLS:CLS0:DIMA<7,4> 

70 DATA32, 163, 173, ISA, 160,33, 173, 168, 171 , 1S3, 1 , 160, 172, 174, 147,-31 , ISO, 174, 162, 1 

67,-32, 14?, 160,170, 171 ,-33,173,153,171,161 ,-1 , 167, 136, 160, 163,31 , 164, 174, ISO, 167 

BO FORT-OT07sFORTl-0TO4 S READA<T,Tl)s NEXTs NEXT 

90 G0SUB610 

IOO B0SUB370 

HO L-fcH4EliR-*tM4F7iM-32iM2-32iY-l 

120 Rl-165:R2-173:R3-154sR4-160tLl-RliL2-R2:L3«R3iL4-R4 

130 PRINT«33,HLt »PRINT«60,HR; 

140 IFHL-IO ORHR-IO THEN1080 

150 LR-JOYSTMO) :LM-JOYSTK< 1 > :RR«JQYSTK(2> :RM-JOYSTK (3> 

160 PLAY-V3T2S503CFC 

170 IFLM<5 THENXl-LcC-128sXL-l:60SUB6OO 

180 IFRM<5 THEN Xl=RiC-128: XR-1 : GOSUB600 

190 IFPEEK(L-M) >239 DRPEEK (L-I-M) >239 0RPEEK<L-31- <2*M> ) >23? 0RPEEK<L-32-t2»M> > > 

239 THEN210 

200 IFXL=1 THENL=«L-M>-<<L<JcH400>»512> + ( <L>JtH615>*512> : 60T0220 

210 IF6-3 THENX»L:HL-HL-l:60SUB1030!C-12B!Xl*RiGaSUB600s60SUB1140:60T0930 

220 G0SUB350 

230 IFPEEK(R-M2) >239 ORPEEK (R-I-M2) >239 0RPEEK<R-3l- (2«M2> > >239 0RPEEK<R-32- (2*M 

2)y>239-THEN230 _ 

240 IFXR-1 THENR-(R-M2)-(<R<«.H40O>»S121*((R>&H61S)n312>sGDTO26O 

250 IFG-3 THENX-R;HR-HR-1 : G0SUB1030: C-12B: X I-L: GO5UB60Oi GOSUB1 140iB0T0930 

260 GOSUB360 

270 P-PEEKU.HFFOO):IFP-125 DRP-253 THENX-<R- (2»M2> > :R5~X: F«=M2:GOSUB420 

200 IFP-126 0RP-2S4 THENX-(L-(2»M)>!L3-X!F-M:60SU8420 

290 1FY-0 THENHO 

300 Ml-MilFM-1 ORM— 32 THENM1 — Ml 

310 M3-M2«IFM2-1 DRM2— 32 THENM3— M3 

320 IFLR<5 ORLR>59 THEN ftR~ (AR+ < 1«SGN (32-LR) > > + ( (AR-0 ANDLR>59> »-8) ♦ C <AR-7 ANDLR 

<5)*8> sM-A<AR,0) sLl-A(AR,l > :L2-ACAR,2> sL3-A(AR,3> sL4-A<AR,4> : GOSUB3SO 

330 IFRR<3 OR RR>59 THEN BR- C BR+ < 1 »S6N < 32-RR )>)+(( BR-O ANDRR>59> *-8) +< <BR-7 ANDR 

R<5>»8):M2-A<BR,0):R1»A<BR,1>:R2-A(BR,2):R3-A«BR,3):R4-A(BR,4>!G0SUB360 

335 XL-0:XR-O 

340 6OT015O 

350 POKEL,Ll»POKEL+l ,L2iPOKEL-31 ,L3i POKEL-32,L4i RETURN 

360 POKER, RIiPOKER+l,R2 J POKER-31,R3:Pt]KER-32,R4: RETURN 

370 FORT-0T04 ; POKFJ-H44D + T , 255: POKEfcHSAD+T , 255i NEXT 

380 FORT-0TQ192 STEP32: POKES.H4B4 + T ,255: P0KEWH49B+T , 255« NEXT 

390 F0RT-0T064 STEP32:P0KE«<H4CA+T , 255:POKE&H4D5+T ,2SS:NEXT 

400 P0KE4M46D , 255i POKE&H47 1 , 255: POKE&H483 , 255: POKE&H49C , 255 : POKESH4EF , 253i POKE&H 

343 , 2SS t POKEfcHSSC , 255 s POKE&H5BD , 255 : POKE&H59 1 , 253 

410 RETURN 

420 FORT2=lT012sY*-STR*(13-T2) 1 PLAY "V20CI3" jPLAY+Y* 

430 IFPEEK(X) >148 AND PEEK(XX17S THENSIO 

440 IFPEEK(X) >239 THEN POKEX+F, 12Bt S-22SsF0RT= I T04 ! S-390-S 1 SOUNDS, li NEXT: RETURN 

450 OF-X 

460 POKE X, 196 

470 X»X-((X<&H420>»512>+( ( X >*<H600 > *4SO > -F 

4QO POKEOF , 1 2B 

490 NEXT 

500 POKEX*F, 128: RETURN 

SIO R5-R5-(T2«F)+F:L5-L5-<T2»F>+F 

520 POKEX+F, 128: FORT- 1T06£ TORT 1-1 T03 

530 C = < 16*T1 ) +175: C*-STR* < T 1 »4 ) 1 PLAY"V31 " > PLAYC* 

540 IFX-R5 THEN X 1-L: G0SUB600: NEXTT1 jE-Oi NEXT:HR-HR+1 

330 IFX-L5 THEN Xl-Ri60SUB600:NEXTTliE-OsNEXTTsHL-HL«-l 

S60 0128iSOSUB600 

570 IFX1-L THENX1-R:C-12B:G0SUB600 

580 IFX-L5 THEN X 1 -L « C« 1 28 : G0SUB600 

590 Y-Oi RETURN 

600 POKEX1,C:POKEX1+1,CjPOKEX1-31,C:P0K£X1-32,CsRETURN 

610 cls; pri nt "•»#»#»*«*#*+***•■*»*•» + »•■»»*■»•»•■' : 

620 PRINT "»»»•*«*»» BATTLE TANKS »«»*«»»»»"| 

630 PRINT ■■»»*•»••**»»»»»•**«»»«»»»*»»**»»»" 

640 PRJNTB160," USING YOUR JOYSTICK YOU HAVE "," TO DESTROY YOUR FRIENDS TANK"," 

BEFORE HE GETS YOU. BE CAREFUL"," HE MAYBE HIDING AROUND THE "," CORNER 

650 PRINTP332," BE SURE TO CHOOSE YOUR FRIENDS"," WITH CARE*!* 

660 PR INT8454, "PRESS SPACE TO PLAY 

670 IFINKEY*<>" " THEN670 

680 CLS 

690 PRINT«65,"PLEASE SELECT 6AME:- 

700 PRINT«168,"1 BATTLE FIELD 

710 PRINT«205," (IT'S A SHOOT OUT) 

720 PRINT«264,"2 HIDE fc SEEK 

730 PRINT8301," (HIND THE BARRIERS) 

740 PRINTB360,"3 MINE FIELD 

730 PRINT*J397,"<8£WARE THE MINES) 

760 PRINT*J456,"4 FORCE FIELD 

770 PRINTC493," (HIDDEN BARRIERS) 

780 G*-INKEY*s IFB#-"~THEN780 

790 IFVAL(G*)<1 ORVAL(G*)>4 THEN7B0 

8O0 G-VAL(G*>!CLS:G0T0B30 

810 CLS»G0T083O 

820 PRINT334, "NOW YOU KNOW WHO IS'NT YOUR " , " FRIEND. 

UR OWN BACK MM 

830 PRINTei6S, "PLEASE SELECTt- 

840 PRINT9232,"A AMATEUR 

850 PRINT8296,"P PROFESSIONAL 

B60 PRINTe360,"E TO END 

B70 A*-INKEY«: IFA»-"" THEN870 

88O IFA*-"A" THENPaKE65494,0:G0T092O 

690 1FA*»"P" THENPOKE6S495,O>G0T0920 

900 IFA*»"E" THENP0KE6S494 , 0: FORT-OTD8: CLST: SOUND ( T + l ) *2S, 1 : FORT 1-1 TD30: NEXTTi I N 

EXT 1 SOUND25,4i END 

910 G0T0870 

920 CLSO 

930 HL-0:HR-0 

940 IFG-2 THEN IOO 

9SO IFG-3 TKENGOSUBlOOOsGOTOHO 

960 IFG-4 THEN80SUB1010 



.WHY NOT TRY AND 



"GET YO 




Battle tanks is a Dragon 32 game for two 
players using the joystick controls. There is a 
choice of four options. First is an enclosed 
screen where each player blasts away at the 
other tank without any restrictions. However, 
the tanks have limited shell ranges. In the 
second version the players have barriers to 
hide behind to escape from their enemy. 
However, each can drive or fire off the edges 
of the picture, returning at the opposite side to 
catch the enemy unawares. 

Minefields, the third option, is displayed on 
an apparently clear screen. Hidden within the 
picture are three randomly-positioned mines. 
If you ride over these mines you arc blown up 
and lose a penalty point. The hidden mines are 
achieved by Poking on to the picture the value •£$ 
240. This corresponds to the black in the g 
orange colour set as opposed to the black value "■' 
128 normally displayed by the Dragon. 

The final option, Force Field, employs the c£e~;7 
use of the value 240 and Pokes this on to the '%$>. 
screen to form invisible walls to negotiate. The /^J^ 
object of all the games is to score 10 hits to 'p& 
win. With the hidden mines and walls the 
player can fire their guns to determine the 
position of the obstructions as the shell auto- 
matically stops when they are detected. 

To convert the program from joystick to 
keyboard operation add in the lines shown. 
The left-hand tank uses key 2 to go forward, 
Q-left, W-right, A-fire. The right-hand tank 
uses the minus sign to go forward, @ to go 
left, a left-pointing arrow to go right, and 
Enter to fire. 
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RE TANKS 



DRAGON 



As the steel tide of war 
rips across the disputed 
zone, you get your free 
invitation to take part in 
the holocaust, courtesy of 
Vincent Crockett. 
Can you and the crew of 
your main battle tank 
survive? 




970 FORT-0T03 1 I P0KE&H4OO* T , 255t P0KE&H5EO+T , 255: NEXT 

980 FORT-lTOl4:PUKES<H400+(T*32>,2SSsPOKE«.H41F*(T*32> ,255:N£XT 

990 SOTO UO 

IOOO CLS0iFORT-OT02=POK£*iH421»RND(36O> ,240: NEXT : RETURN 

I010 FORT-OTO4:POKE^H487+T,240jP0KE*iH374*T,24OiP0KE«<H30B*<T»32) ,240j P0KE«tH45A» (T 

•32) ,240iNEXT 

1020 RETURN 

1030 A-42s SOUND4 , 1 1 GOSUBlOSOs A-l 59: SOSUBIOSO: A- 102: SOUND15, 1 : GUSUBIOSO: A- t 7Si SOU 

ND50 , 1 : GOSUB 1 050 

tO40 A-87:S0UND100,1:G0SUB1050:A-255:S0UND4,1« GOSUBIOSO: A- 128: SOOND35, 1 : GDSUB10S 

O 

1050 POKEX,AiPO)<EX+l,A:POKEX-I,A:PQKEX+32,A:POKEX-32,A 

1060 POKEX-»-2,A«POKEX-2,A:POKEX+A4,AiPOKEX-64,A 

1070 POKEX+31 ,A:P0KEX+33,A:P0KEX-33,A:POKEX-31,ArRETURN 

1080 PRINT6449, "AGAIN <Y/N> OR CHANGE GAME <C>") 

1090 A«-1NK£Y*:IFA*-"" THEN1090 

llOO IFA*-"Y" THENFORT-1473 T015O2:POKET, 128: NEXT: GOTCJ920 

1110 IFA*="N- THENA*="E":G0TO90O 

1120 IFA*«"C" THETN6SO 

U30 60T01090 

1140 PR[NT*>449,-LOST ONE PENALTY POINT"; 

1130 FORT«lT0500iNEXT 

1160 FORT- 1473T01 493: POKET, 128: NEXT : RETURN 

Modifications for joystick control. 

150 REM 

170 IFPEEK(340>-234 THENX 1-Lt C»128t XL-1 i G0SUB6OO 

ISO IFPEEK(343>-253 THEN X 1 -R: C- 12Q; XR-1 : G0SUB600 

230 IFPEEK(R-M2> >239 ORPEEK (R-l -M2) >239 ORPEEK (R-31- <2»M2> > >239 ORPEEK ( R-32- < 2*M 

2) > >239 THEN250 

270 IFPEEK(33e)-191 THENX- (R- (2»M2> > > R5-X: F-M2« GOSUB420 

280 IFPEEK(339>-251 THENX- (L- (2»H) > i L5-XsF»M» G0SUP42O 

320 IFPEEK<339>-239 ORPEEK (345> -239 THEN AR- <AR+ ( (PEEK (339>-239> ) *-l > + (PEEK<345> 

-239>+( <AR-0 ANDPEEK (345) -239 )»-8> + ( CAR-7 ANDPEEK (339) -239) »8) I M-A <AR,0) :L1-A(AR 

,1) 1L2-A<AR,2> :L3-A(AR,3) :L4-A<AR,4> : G05U83SO 

330 IFPEEK<339>-251 ORPEEK ( 343) -223 THENBR- (BR + < (PEEK (338) -251) »-l ) + (PEEK (343) -2 

23>)*< (BR-0 ANDPEEK (343) -223) »-8) + ( (BR-7 ANDPEEK (338) -251 > «8) : M2-A (BR, 0) : Rl-A< BR 

,1):R2-A<BR,2>:R3-A(EIR,3>:R4-A<BR,4) : G0SUB3&0 _ 



tt^jQ&*#* 
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TUBE TRAIN TERROR 

(By Douglas Elliott) 

Total anarchy rules in London. Can you deliver the bullion using the only 

available means of transport, the London Underground system? Many 

perils await you! This program used the full 48K and features excellent 

graphics and sounds. 

Plus 32 K RAM at special Budget Pak Prices! 

Save £2.50 

For Issue One Spectrum — total package price £45.95 

For Issue Two Spectrum — total package price £35.95 

(Look at the edge connector at the rear of your Spectrum — if the solder 

bands are the same width at the gaps between, you have an issue one 

computer. If the solder bands are wider than the gaps between, you have 

an issue two computer). 



r # 
t _ 



19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3 JU Telephone: (0903) 65691 



UM 

HARDWARE 

Simple D.I.Y. installation gives your Spectrum a full 48Kof RAM. 
Supplied complete with illustrated, detailed instructions. 

32K RAM Board (Issue One Machine) Only £42.50 

32K RAM Kit (Issue Two Machine) Only £32.50 

SOFTWARE 

Tube Train Terror: Exciting new game for Spectrum (48K) 

Only£5.95 

Spectrum Games: Airport, Alien, Crabs (16K or 48K) 
3 amusing, absorbing games at a budget price 

Only £4.95 

ZX81 

A full range of "Fast Loading" software and hardware is 
available. Tick the coupon belowfor your free 1 983 Catalogue 
and enclose a large stamped addressed envelope. 

I wish to order the following: 



□ Spectrum TTT Budget Pakflssue One) .... 
D Spectrum TTT Budget Pak (Issue Two) . . 

□ 32K RAM Board (Issue One) 

□ 32K RAM Kit (Issue Two) 

D Tube Train Terror 

D Spectrum Games 

O Free 1 983 JRS Catalogue 

Tick as applicable Total (inc.VAT & P&P) 
D My cheque/P.O./Money Order for £ 



Only £45.95 
Only £35.95 
Only £42.50 
Only £32.50 
Only£ 5.95 
OnlyE 4.95 
FREE 



.is enclosed 



□ Please charge my Barclaycard/Access Account No: 



24 hours phoneorderserviceforBarclaycard or Access. 
Name . 



Address 



Age. 



Post to: JRS SOFTWARE, Department 

19 Wayside Avenue, Worthing, Sussex BN13 3JU 




BBC Micro SOFTWARE 



FROM 





FERNLEAF 
MICROSYSTEMS 



1. WORD-EDITOR £12.50 (p+ p inc) model B 

4 pages of text to write, delete, save, load, insert, draw tables, print etc. 
Package includes Manual. Ideal for almost all writing needs. Drives any printer 
for frilled printing & special formatting by embedding ASCII codes in text, to 
printer. 

2. HOME-FINANCE £12.50 (p • p inc) model B 

Another must for the BBC micro owner. Package manipulates 10 separate 
accounts; handles direct debit, standing orders, financial forecasts plus printouts, 
includes manual. 

3. SKY-BIRD £9.00 (p+ p inc, model B 

Incredible game in fast real time graphics, exciting sounds a multi coloured 
graphics. Guide the flight of the sky-bird behind mountains, avoid the later hawk 
but watch out for unknown dangers behind the hills. Employs ski.1 and returns 
untold enjoyment for all. 

4. SCREEN-DUMP £6.00 (p • p inc) models A+ B 

Superfast machine code program. Auto adiusts to any mode of user's screen 
display and dumps screen in 3 selectable sizes with colour discrimination. 
Includes instructions to use any printer. 



We offer quality software to 

compliment the quality of this micro. 

We also write software to order. 

Enquire in writing. 

Enclose SAE. 



FERNLEAF MICROSYSTEMS 
SILVERGROVE INNHAMS WOOD 
CROWBOROUGH, SUSSEX TN6 1TE 
Tel: Brighton 565303 
or Brighton 603191 




Orders to: 



Retail dealers 

offered big 

discounts 




SINCLAIR AND 
ORIC COMPUTERS 

UK prices are shown first. The bracketed prices are European export prices which 
include insured air-mail postage to all the countries of Europe including Norway, 
Sweden, Finland. Denmark, Spain and Italy. For overseas customers outside Europe an 
extra CS postage per item is charged. 

At last our new luxury versions of the 48K Sinclair Spectrum are here with fuM sized 
typewriter keyboards enclosed in a tough, larger p'astic case which also houses the 
powei supply and the computer pcb. Full-travel, gold-plated switch contacts with a life 
of 10° operations are fitted Believe it or not these cost only a tiny bit more than the 
standard model. Spectrum ZXK £161 (£181). Spectrum ZXKS {As above but also fitted 
with a space bar and double sized shift and enter keys) £169 (£189). Standard ZX 
Spectrum 16K £106.70 (£129). Standard ZX Spectrum 48K £152 (£172). 32K memory 
upgrade for 16K spectrum (Issue 2 only) £44 (£45). Fuller master unit for the Spectrum 
including speech synthesizer, sound synthesizer, amplifier and joystick ports £47,78 
IE56I. Zxmicrodriven/a(n/a). ZxftS232n/a(n/a). zx printer £52 13 (£611. 5 printer rolls 
£10.43 <C16> zx81 £43.43 (£521. zx8) ram packs 16K £26.04 i£28l, 64K £49 (£51). Oriel 
48K computer £147 (£158). Keyboards for ZX81 end ZX Spectrum; - without space bar 
C28 (£33). with space bar £36 (£41). 

DRAGON 32 £173 

COMMODORE COMPUTERS 

Commodore 64 £299. Vic 20 £130. Kit to allow the use of an ordinary mono cassette 
recorder with the Vic 20 and the Commodore 64 £6. Commodore cassette recorder for 
these computers £36.50. Super expander high resolution cartridge £27.95. Wc stock 
most accessories. 

GENIE COMPUTERS 

New colour Genie £179, cassette recorder £25, 16K ram card £33. Light pen £15. 
Accessories lor Genie 1 and Genie 2:- EG3014 32K £189. Disc drives single £199, dual 
£369. Double density convenor £72. High resolution graphics £82. Printer interface £36. 

UK101 AND SUPERBOARD 

32x48 display expansion kits UK 101 £9. Series 1 Superboard £14. 32K memory 
expansion board £60. Cogmon £22.50. Word processor prog £10. Centronics interface kit 
£10. Cased disc drives with DOS single £275. double £415. Stand alone floppy disc 
controller £85. _ TTTr-i 




PRINTERS 

Low cost daisy wheels: - Smith-Corona TP1 £418, Brother HR1 £230. 
Olivetti Praxis 30 Sytewritei: — the latest miracle, a combined daisy wheel printer and 
electric typewriter for only £418. Epson FX80 £387. Epson WX100.3 £425. Oki Microline 
80 £199. Oki Miroline 82A £343. Oki Microline 83A £467. Oki Microline 84 £684. Oki 
Microl.ne 92 £437. Oki Microhne 93 £S39. 

5V POWER KITS 

Fully stabilized 5V computer and TTI power kit*. 1.5A £7.83, 3A £12.17, 6A £20.87. 

SHARP COMPUTERS 

We can supply Epson printers to run direct from the MZ80A. MZ80K (i'o box not 
needed) for £72 plus printer price. We also specialize in interfacing printers to the 
MZ80K. MZ30A and MZ80B both with and without the i.'o box. 

SWANLEY ELECTRONICS 

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ. 

Tel Swanley (0322) 64851 

Postage £1 on Sinclair products (UK). £3.50 On other computers, £<S.5Q on printers and 
50p on other orders. Please add VAT to alt prices. Official credit and overseas orders 
welcome. 



60 YOUR COMPUTER. MAY 1983 



The B.B.C Microcomputer 



Model B 



available today, but designed for the future, 

Are you looking for a home computer that is flexible - that can cover 
education, entertainment or business; powerful - that offers 32K of 
memory; and is above all great value? 




Then iook no further! Come and see us at Mtcrostyle and we'll show 

you the B.B.C. Micro*. 

A home computer system designed to grow hand-in-hand with the 
abilities of it's user, and that is capable of keeping pace with advances 

in modern technology. 

We stock a wide range of exciting games and systems packages, quality add-on facilities and a 
comprehensive selection of accessories designed to expand your B.B.C. system. 



Qames & Educational 
Software: 


Our range is growing daily, and we 
deal direct with independent, 
specialist software suppliers to bring 
you one of the widest choices 
available in the South-West. 


Screens & Monitors: 


Green Screen, 12" Monitors. £90.00 
Colour Monitors, 14" screen. Make 
the most of hi-resolution graphics in 
colour. £285.00 


Cassette Decks: 


Great value WITH COUNTER. £33.65 


Joysticks: 


Add a new dimension to your games 
B.B.C. joysticks. £13.00 


Accessories: 


Our stock covers just about 
everthing you could ever need. For 
example, B.B.C PARALLEL PRINTER 
CABLE. £19.95 



Contact us now for your B.B.C. Microcomputer, 
available ex-stock at £399.00 

Don't forget, we also stock a wide selection of other systems 

COMMODORE, SPECTRUM, ZX81 and COLOUR GENIE 

Talk to Microstyle the people who make computing understandable 

The Newbury Computer Centre, 
47 Cheap Street, Newbury. 
Telephone: Newbury (0635) 41929 



Printers: 


One of the most valuable aids to the 
programmer or business user. 
Our range includes: 

Epson MX80 FT III £385.00 
GP100A £224.25 
GP250X £299.00 
FOUR COLOUR PRINTER/PLOTTER. 
4Vi" roll fed paper. £149.00 
Discom BYTEWRITER. Great value, 
low-cost daisy wheel printer/type- 
writer. £557.75 


Books: 


Keep up to date with developments, 
our stock of books and publications 
is changing all the time. There's 
always something new! 



ALL PRICES ADVERTISED INCLUDE VAT 



and 




The Bath Computer Centre 

29 Belvedere, 
Lansdown Road, Bath. 
Telephone: Bath (0225) 334659 
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FROG ON 

The truckers on this four-lane freeway are too busy chomping chocolate bars and 
watching out for sports cars to worry about a jaywalking frog: so look both ways in 

Desmond Phillips' Frogrun. 




9" : PRINT"»*C0NTROLSM" ■ PRINT'S 
N" 



YOUR FROG HOME" 

WILL DECREASE*" ■ GOSUB650 



* ft* 

/ f / St 



1 REM FROGRUN 

1 REM CO D. PHILLIPS 

10 c 0KE368?9,254PRIHT"rna FROGRUN 

U" 

>0 PRINT" !" :PRINT" H— KJ" ^PRINT" IMPRINT 

30 PRINT"?: DOTiGE THE TRUCKS AND CATCH THE LOGS!" 

40 PRINT" rt VOU HAVE 3 LIVES AND 30 SECONDS TO GUIDE 

50 PRINT"?! ONCE P.LL 3 FROGS ARE HOME YOUR TIME LIMIT 

CLR 

€6 SO0:i=3:Sl«368~e - Fl=32:F2=32:F3o32 TX=1S00 FT=0 

70 0P=32 0C=1 •'t = i0:X=l5 t;*="000000":POKE36378, 15 

56 PRINT'TB- " ' "' "rpRiHT"*""""" 

90 PR INT" Kk " " '"' PRINT"«I '"" 

10A PRINT "Wl "•" ffffljfpfjjtfffft******'***'*****-* 

j ia pRiNT"i <?i) <%> oo <^>" pRiHT"*itt^ r/.& t'/.a, *'/.&•• 

128 PRINT-'SIKJO ' «> CZO iJO" :PRINT">k *^& m $Z&)Itli" 

130 P0KE7685, FrP0KE?6?4,F2 : P0KE7698, F3 :P0KE33465,5 P0KE38414, 5P0KE38418,5 

140 DV»0:DX«0:fl«PEEK<203) • !Ffl=5lTHENBV=-l :PUKES1, 180 

150 IFA=2STH£NDV=r POKES 1.196 
160 IFA=43THENPX=-i "POKES 1,268 
178 IFA=2GTHENDX=lPOKES1.2t0 
130 POKES 1,6 

190 IFX+DX<iQRX+DX>28THEN420 
260 IFV+DYM8THEN308 
210 P=PE£K<7638+X+DX+44#<Y+DY> > 
220 I FV> 1 ANDY<6ANDP=32THEN420 
230 IFY>6ANDPO32ANDPO35THEN420 
148 IFY+DY=0ANDPO32THEN420 
258 IFY+BY=0ANDP=32THEN520 
260 IFBY=»0ANDDX=6THEN298 

278 POK£76S0+X+44*V, OP : POK£38480+X+44*V, OC 

288 0P=PEEK<7686+X+DX+44*KY+DV>> •OC=PEEK<38480+K+DX+44*<V+DV>) SC=SC+10 
296 X=X+DX i V=Y+DV ■ P0KE7688+X+44*Y, 35 : POKE38408+X+44*V, S 
360 IFV=10RY=3THENX=X-r 
318 IFV=2GRV=4THENX=X+1 
320 IFV>5RNDV<10THENPOKE7680+X+44*V, 32 

338 P0KE2 , 30 : POKE 1,44 SVS820 ■ POKE 1 , 83 : SYSS66 ■' POKE 1 , 1 32 : SVS826 : POKE 1 , 1 76 ■ 3VSB66 
340 P0KE2.31 :pOKEI,8:SVS820:POKEl,52:SV33e6-FOKEl,96:SVS828:POKEl, 148 SYS366 
356 P=PEEKt7688+X+44*V> ■ IFPO32ANDPO35THEN420 
368 IFV>5flNDV<16THENP0KE7638+»44*V, 35 :P0KE33468+X+44*V, 5 
378 IFSOHITHENHI=SC 
386 PRINT-T^TI*" L:"L 

390 PRINT"S:"SC"n" ;PRINT"»»M»M»H: "HI".TT 
460 IFTI>T%THEN420 
410 G0T0140 

420 P0KE7688+X+44*V,0P : PGKE38408+X+44*Y , OC 
430 P0KE76S8+DX+X+44*(V+DV) ,35FOKE38406't-X+DX+44*<V+DV) ,2 ■ 
448 FORT=15TO0STEP-.3 : POKES 1 - 1, 128+2*T P0KE36378, T NEXT P0KE36875,8 
450 L=L-1 : IFL=8THEN4?0 
468 F0RT= 1 TO 1 066 : NEXT : G0T076 
478 PRINT'TEWlM ANOTHER GAME CY/ND?" 
480 POKE 198 -8 
490 GETA* IFAS="Y"THEN66 
508 IFRf-O"N ,, THEN490 
518 FOKE2,0^SVS2 

520 P0KE7688+X+44*Y, OP F0KB38488+X+44*V, OC 
530 POKE76S0+X+DX+44*<V+DV>.35:PQkE38406+X+nX+44*<V+DY>,5 
548 F0RT= 1 TOS0 " FORG=208TO21 6 " P0KES1 ,G*T NEXT : NEXT : POKES 1 , 
550 FORT=l TO 1600 -NEXT :S*>SC+500 
560 IFX*5THENFl=35 
570 IFX=14THENF2=35 
580 IFX»13TH£NF3=33 

598 FT=FT+1IFFT=3THENFT=0:F1=32F2=32:F3=32 T^=T^-300SC=SC+1060 
660 G0T078 

618 DATA 165, 1, 133,251, 165,2,24, 105, 120, 133,252, 162,26, 168,6, 177, 1,72,280, 177, 1 
136,145 

620 DATA 1,288,164,145, 11 36, 1 77. 251, 72, 288, 177,251, 136, 145, 251, 104, 200, 145, 251 
ZQ2, 16 

630 DATA 226,96,165,1,133,251,165,2,24,185,120,133,252,162,20,160,28,177,1,72,2 
36, 177, 1 
S40 DATft 136,145, 1,288,104, 145, 1. :36. 177,251,72,288,177,251-136,145,251,104,200 
;45 • SSI 
' 650' DATA136, 136, 202, 16, 224 . 36 ■ F3RT=S20TO9l 3 '■ READK : PGKET , K X=X+K ' NEXT IFXC12468 
THEHSTOP 
568 LATA 15!. l::-: 126- 24, 219. 139, 153, 129, 7-63. ; 27. 127, 127, 127,63, 7,0,255,255,255 

678 DATA 255,255,6. : 12 154.241,241 24: .241,254 . 1 12, 2S5, 255,255, 255. 255, 255, 255, 
255 

£80 DATA 7,63,71,71.71 . 71 , 6i, 7, i 12, 254 .255, 255, 255,255,254 . 1 12. 7 

698 POKE56,2S P0KE52 • 23 PQKE51 , "3 POK£55,0 FORT=0TO5ll P 0KE7 1 68+ T. PEEK «, 32763+0 ' 
NEXT 

708 FORG»?443TO7503 REflDK FOKSG^f NEXT P0KE36869,255 RETURN 




The game Frogrun is designed for the 
unexpanded Vic-20 and uses machine code 
and defined graphics. 

You have to guide an intrepid frog across 
four lanes of busy highway and safely on to the 
pavement. He then has to hop between the 
logs and make it to his home in a gap in the 
bank. There is a 30-sccond time limit — this 
goes down by five when three frogs have made 
home. You are not allowed near the edge of 
the screen or on the river bank. 

The contest finishes when three frogs have 
been flattened. A main loop is incorporated 
and various subroutines. The scrolling is done 
by two machine-code routines in the cassette 
buffer at locations 820 and 866. These scroll 
right and left for one line whose starting 
address is at location 1 and 2. Unfortunately, 
the machine code and defined graphics take up 
a lot of memory as they have to be loaded from 
Basic. 

10-50 Title screen 

60-70 Initialise variables 

80-130 Print game screen 
140-180 Player input 
190-260 Check move 
270-290 Move frog 
300-360 Scroll logs and trucks 
370-410 Print Time, Score 
420-510 Splat! 
520 600 Frog Home! 
600-650 Machine-code data 
650-700 Defined graphics. 

To stop painful crashes, there is an error 
trap in 650 that checks the sum total of the 
machine code data and Stops it if there is a 
discrepancy. The controls U, H, J and N are 
read by Peeking location 203 and can be 
changed be reference to the table on page 179 
of the Reference Guide. My own personal 
high score is 13,410. 
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HE HIGHW/Y 
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THE MAPLIN TALK-BACK 
for ZXai and VIC20 

Now your computer can talk 

•Allophone {extended phoneme) system gives 
unlimited vocabulary. 

* Can be used with unexpanded VIC20 orZX81 
— does not require large areas of memory. 

* In VIC20 version, speech output is direct to 
TV speaker with no additional amplification 
needed. 

* Allows speech to be easily included in 
programs. 

Complete kits. Order As: 
LKOOA (VIC20 Talk-Back). Price £24.95. 
LK01 B (ZX81 Talk-Back). Price £19.95. 
Full construction details in Maplin Projects 
Book 6. Price 70p. Order As X A06G. 

SOUNDS GENERATOR 
FOR ZX81 

3-Programmable tone generators with 

programmable attenuators turns yourZX81 

into a mini-synthesiser. 

Noise generator with 3 pitch levels enables the 

creation of most special effect sounds 

Single address access via BASIC with PEEK 

and POKE. Connects directly to expansion 

port socket or motherboard. 

Complete kit. Order As LW96E. Price £10.95. 

Full construction details in Maplin Projects 

Book 5. Order As XA05F. Price 70p. 



ZX81 INPUT/OUTPUT PORT 



Two bi-directional ports for a total of 16 input or 

16 output lines. 

Includes one buffered output which can 

interface directly to CMOS. 

On board address selection allows for 

expansion to 6 ports with two boards. 

Complete kit. Order As LW76H. Price £9.25. 

Full construction details in Maplin Projects 

Book 4. Order As XA04E. Price 70p. 



MODEM 

A CCITT standard modem that connects 

directly to your telephone line via a B.T. 

approved transformer Transmits and receives 

simultaneously on European standard 

frequencies at 300 baud. May be used to talk to 

any other 300 baud European standard modem 

including the Maplin Computer Shopping 

modem on 0702 552941 and any 

British Telecom Datel 200/300 Service modem. 

The modem's computer interface is 

RS232 compatible. 

A complete kit excluding case isavailable. Order 

As LW99H Price £39.95. 

Full construction details in Maplin Projects 

Book 5. Order As XA05F. Price 70p. 



[fMIMIIRl 




KEYBOARD with 
ELECTRONICS for ZX81 

* Full size, full travel keyboard that's simple to 
add to your ZX81 (no soldering in ZX81 ). 

* Complete with electronics to make "Shift 
Lock". "Function" and "Graphics 2" single 
key selections. 

* Powered (with adaptor supplied) from ZX81 's 
own standard power supply. 

Full details in Project Book 3 (XA03D). Price 70p 

Complete kit (excl. case) £21.90. 

Order As LW72P. 

Case £4.95. Order As XG17T. 

Ready built-in case £29.95. 

Order As XG22Y. 




ZX81 TV SOUND 

ZX81 sound on your TV set. 

Video reversing switch for normal or inverse 

video display. Can be used with the Talk-Back or 

Sounds Generator kits. 

Complete kit. Order As LK02C. Price £19.95. 

Full construction details in Maplm Projects 

Book 6. Order As XA06G. Price 70p, 



ZX81 EXTENSION BOARD 

Our ZX81 Extendiboard plugs directly into the 

ZX81 expansion port and will accept a 16KRAM 

pack and three other plug-in modules 

simultaneously. Parts are sold separately as 

follows: 

PCB Order As GB08J. Price £2.32. 

Edge Connectors (4 needed) Order As RK35Q. 

Price £2.39 each. 

Track pins (1 pack needed). Order As FL82D. 

Price 85p per pack of 50. 



INTERFACES for MODEM 

Interfaces for most popular home computers 
which do not have RS232 ports will be available 
shortly. An interface for the ZX81 that includes 
a complete Machine Code Communications 
Program is available. Order As LK08J (ZX81 
Modem Interface Kit). Price £24.95. 
Full construction details in Maplin Projects 
Book 7. Order As XA07H. Price 70p. 



Maplin Electronic Supplies Lid.. Mail Order P.O. Box 3. Rayleiqh Essex SS6 SLR. 
Tel. Southend (070?) SS2911 (Sales). 

159-161 King SI.. Hammersmith. W6. Tel. 01-748 0926. 284. London Road. Weslclifl-on-Sea. Essex. 

Tel. (0702) 554000. Lynlon Square. Perry Barr. Birmingham. Tel. (021) 356 7292. 

All prices include VAT & carriage. Please add a 50p handling charge to orders under £5 total value. 
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An unfortunate shortcoming of the ZX-81 
is the absence of a tape verify. Considering the 
poor quality of many tape recorders that get 
used with ZX-81s, and the widespread use of 
cassettes that have not been certified for data 
storage, there is a fair probability that, once in 
a while, a program will not be saved correctly. 

Nothing is more frustrating than spending 
hours typing in a program, saving it and 
reloading it at a later date only to find it cannot 
be loaded due to a saving error. A Verify 
routine which checks the saved program 
against the one in memory would be a great 
asset. 

This program is suitable for any ZX-81 — 
amount of memory is not important. The 
Verification program is in machine code and 
sits above RAMiop, thus being protected 
against New and Load. The program occupies 
1 16 bytes, hence users of small memory 
ZX-81s should bear this in mind. If users 
already have machine-code programs above 
RAMtop, these will not be destroyed or 
relocated: the Verify program will sit between 
these and RAMtop. 

Program 1 resets RAMtop to accommodate 
the routine. It looks at the existing RAMtop, 
reduces it by 1 16 bytes, then destroys itself by 
performing New. Because it is self-destructive, 
remember to Save it on tape before running it! 
While running, it comes up with: 

TO VERIFY RAND USR X 
where x is a number shown. Make a note of 
this number — it will be used later. 

Program 2 is the verify routine. It sits in a 
Rem statement in line 1 . After typing Rem, a 
follow it with 1 16 characters — I usually use 0. 
To load the machine-code program into the 
Rem, Run program 2. The machine-code 
loader used has become pretty standard in 
Your Computer. Enter the code in 
hexadecimal, either as a single byte plus 
Newline, for example, 76 N/L, or as a block at 
a time for example 7676CD230F plus N/L. 
Make sure each byte consists of two digits for 
example OF and not F. 

Once the machine-code program has been 
loaded, delete lines 10 to 90. Then put in line 
10: 

10 RAND USR 16632 

Also Poke 16510,0. This will change the Rem 

line number to — a safer approach since line 

cannot be deleted. Now Save program 2 on 

(continued on page 67) 

ZX-81 



SAVED. 

Andy Scott helps you attain the goal of better saving 

on the ZX-81 by providing a much-needed Tape Verify 

routine — amount of memory is not important. 




NEW TITLE 



ZX SPECTRUM USER'S HANDBOOK 

Robert J Simpson and Trevor J Terrell 

• Includes original programs in BASIC and 
machine code 

• Illustrations include eight colour plates 

• For ZX Spectrum Users 

Explains the features and operation of the 
machine and gives enough information on 
programming in BASIC and machine code to 
enable you to exploit the Spectrum's features in 
many practical applications. 

The book covers Spectrum hardware and 
software, and explains how to interface the 
computer with peripherals. The sound facilities are 
described and eight colour plates demonstrate 
the Spectrum's advanced colour capabilities. 

Many original programs in BASIC and machine 
code are included, and the exercises and worked 
examples will help you gain hands-on experience 
with the Spectrum. 

408 01323 208 pages £6.95 March 1983 




ALSO OF INTEREST. 



NEWNES BOOK OF PERSONAL 
COMPUTING Edited by Phil Chapman 

Whether you are interested in personal computing for 
education, business or pleasure — or whether you 
simply want to know what all the fuss is about! — 
Newnes Book of Personal Computing will lead you 
gently through the micro minefield. 

Personal computer hardware, programming, 
applications and future possibilities are all covered by 
our experienced team of writers, each of whom deals 
with a particular aspect of personal computing. 

408 01320 6 128 pages £6.95 March 1983 

SOME USEFUL BASIC 
SUBROUTINES Ian R Sinclair 

Contains annotated listings of useful BASIC 
subroutines which may be used on a range of micros. 
The subroutines are designed to take advantage of 
particular features or to overcome limitations of 
particular machines and to allow the convenient 
generation of impressive displays. 

408 1 1 63 7 96 pages £4.95 December 1 982 



fewnes Technical Books ORDER N0W ,rom your local bookseller 



I AN IMPRINT OF BUTTERWORTHS 

I BOROUGH GREEN. SEVENOAKS. KENT TN15 8PH 



A catalogue giving details of all our computer titles is available from 
the Publisher. 




&DRH 



Data Review, Analysis & Formulation Technique 
Makes the 16K-ZX81 a serious data processing tool 

". . . probably the best spreadsheet program available tor the 
ZX81." 

". . . turns the ZX81 into a serious tool for recording and 
analysing data at home." 

"Thoughtfully written and very easy to use — yet more compre- 
hensive than many programs written for larger computers and , 
which take days to master." 

j|g Spreadsheet flexible from 5 to 80 columns wide with up to 
450 "grid positions" 

m Comprehensive report generator and full text/data listing 
facilities are usable at any stage — all with instant machine 
code speed * 

i$. Columns are displayed 3 at a time in any order you wish — 
vastly superior to the clumsy "window" system 

l§! Range of 21 calculating functions: Arithmetic, Average, 
Percentage, Group Total, £0.00 justification and all the 
keyboard scientific and trigonometric functions 

^ All reports and listings duplicated on the ZX printer as 
continuous copy 

i|| Named &DRRFT files can be 'saved' either full or empty 
but structured tor repetitive later use 

% Detailed instruction manual covers all facets of the program 



t£750< 

W including despatch. 

Send now to ^ 

r Myrmidon Software, 
fe- PO Box 2, Tadworth "^ 
^ Surrey KT20 7LU ^fc 



Please send me 1 »I=T=I j i program(s) 

I enclose a cheque/p. order for £ 

Name ! 

Address 



ZX SPECTRUM fir ZX81 
EDUCATIONAL SOFTWARE 



Spectrum Junior Education £5.50 

Use your Spectrum to help your children with their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 1 1 age group. 

Topics include English comprehension, spellings, homophones, 
junior science, maths and history. 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area. 

* Moving colour graphics and sound are extensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 48K Spectrum. Program notes are 
supplied. 

O-Level Chemistry (CD £5.50 

This cassette contains four clearly presented revision/tutorial 
programs. The subject matter has been carefully structured to cover 
the most important aspects of: 

* Elements, compounds and mixtures. 

* Structure, bonding and properties. 

* Redox, electrolysis and the activity series. 

* Acids, bases and salts. 

48K Spectrum and 16K ZX81 versions of the cassette are available. 
Please specify which you require. 



Professional Computer Assisted Learning materials from: 

CALPAC COMPUTER SOFTWARE 

108 Hermitage Woods Crescent, St Johns, 

Woking, Surrey GU21 1UF. 

Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL 
postage. 
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(continued from page 65) 
tape. The two Halt instructions at the 
beginning of the machine-code program are 
there to prevent the contents of the Rem 
statement from being listed. This is preferable 
for two reasons — one to prevent an awful 
mess from being listed and, secondly, if the 
machine-code program is longer than can be 
listed on to the screen, the ZX-81 will 
effectively crash. 

Now Run the program. It will relocate the 
routine to above RAMtop, changing three 
absolute Calls at the same time to the correct 
address. It will then perform New — thus 
destroying the Basic program. 

Now to use Verify. First put in a Basic 
program and Save it. Rewind the tape back to 
the start of the program just saved, then Rand 
Usr x as a direct command — where x is that 
number you wrote down from program 1 — 
remember? Now press Play on the tape 
recorder. Three types of report code can be 
shown: 

0/0 program verified and is OK 
D/0 Break key pressed during Verify 
E/0 Error has been found on tape. 

D/0 is similar to when Break is pressed 
during normal Load and Save. Note the use of 
E/0 — Sinclair does not use this report code. If 
an error has been found, your original 
program has not been destroyed — try listing 
it! Just re-Save the program and do Verify 
again. 

The Verify routine does not check if system 
variables have been saved satisfactorily — 
during Verification many would be different 
to when saved. In between saving and 
verifying, do not change any user variables or 
define new ones — they would be different to 
those stored on tape and an error would be 
shown. The Verify program can be used 
within a Basic program also, for example: 
100 SAVE "EXAMPLE" 
110 PRINT "REWIND TAPE TO START OF 

EXAMPLE" 
120 PRINT "THEN PRESS PLAY ON TAPE 

RECORDER" 
130 PRINT "PRESS G KEY WHEN YOU HAVE 

DONE THIS" 
140 IF INKEY$ <> "G" THEN GOTO 140 
150 RAND USR X 

Where X is the start of the Verify program 
— again the one you wrote down. 



Program 1. 

10 LET X-PEEK 16388*256«PEEK 16389 

20 LET X-X-U6 

30 LET T-X/256 

40 LET H-INT T 

50 LET L-<T-H>*236 

60 POKE 16388,L 

?8 POKE 16389.H 

80 PRINT "TO VERIFY USE RANO USR ">X 

90 PRINT " PRESS ANV KEV TO CONTINUE" 

100 IF INKEVS-"" THEN OOTO 100 

110 NEW 

Program 2. 

1 RE.'I <fill -this with 116 characters) 

10 LET X-16514 

20 LET R«-"" 

30 IF As-"" THEN INPUT A« 

40 IF At-"S" THEN STOP 

30 POKE X,16*COOE AS+COOE AS<2>-476 

60 PRINT AT ll,7jX>" ",R*<1 TO 2) 

70 LET X-X+l 

88 LET R*-fl*<3 TO> 

98 OOTO 38 

RUN <in FAST) 



The Verify routine 


in machine code. 






4982 




76 


HALT 




>lo rr*u«nt Kr»*n li«tu.« 


4883 




76 


HALT 






4084 




CO230F 


CALL 


0F23,FAST 




4087 




37 


SCF 






4888 




CB12 


RL 


D 




488R 




CB0A 


RRC 


D 




408C 


NEXT PROG 


CO9140 


CALL 


4091,INBVTE 


/Start -tap* listen 


408F 




18F8 


JR 


408C.NEXT PROG 




4091 


IN BVTE 


0E81 


LO 


C81 




4893 


NEXT BIT 


0600 


LD 


8,00 




4095 


BRERK1 


3E7F 


LO 


A,7F 




4097 




OBFE 


IN 


R,<+FE> 


>Test for BREAK key 


4*99 




D3FF 


OUT 


<+FF>,A 


} Echo to screen 


4098 




IF 


RRR 






409C 




3885 


JR 


C,48A3,C0NT1 


jJR if BREAK not pressed 


409E 


BREAK2 


C02B8F 


CALL 


0F2B , SLOW 




4881 




CF 


RST 


88H 


t ■> REPORT CODE D 


4882 




0C 


OEFB 


ec 


: > BREAK key pressed 


40R3 


COKTl 


17 


RLA 






4084 




17 


RLA 






40A3 




3834 


JR 


C,40De,OET BVTE 


JR Build up byte in C Re«, 


40A7 




10EC 


DJNZ 


4 093, BREAK 1 




40A9 




Fl 


POP 


AF 




40AR 


PROG NAME 


CD914© 


CALL 


4091, IN BVTE 




40RP 




79 


LO 


A,C 


jLoad built up byte into R 


48AE 




17 


RLA 




;Bit 7 of byte into Carry 


40AF 




38F9 


JR 


NC,40AA,PROO NAME 


>JR »f not last byte of name 


4081 




210940 


LD 


HL,4809,VERSN 


;Start loodinn -from 4609 


40B4 


VERIFV 


CO9140 


CALL 


4091, IN BVTE 


»Byte -from t«r>e into C reg. 


40B? 




1 1 7940 


LD 


OE,4079 


/Start of Basic pros, into OE 


4088 




A7 


AND 


A 


)C I ear carry 


40B8 




E5 


PUSH 


HL 


;S*u* address count 


40BC 




E032 


SBC 


HL,DE 


>Are we up to Basic pro«? 


40BE 




El 


POP 


HL 


j Petri eve address count 


40BF 




3884 


JR 


C,40C3,CONT2 


j And if not, do not verify 


40C1 




79 


LD 


A,C 


/Byte from tape Into A 


48C2 




BE 


CP 


<HL> 


;Oo Byte VERIFV 


40C3 




2011 


JR 


NZ,48D6, ERROR 


jJR ERROR it verify -false 


40C3 


C0NT2 


23 


INC 


HL 


/HL points to next address 


48C6 




E05B1448 


LO 


0E,CE-LINE> 




40CA 




87 


AND 


A 


/Clear c.*rry 


40CB 




E5 


PUSH 


HL 


/Save address count 


•mi r 




E032 


SBC 


HL,OE 


/Are ure up to E-LINE? 


40CE 




El 


POP 


HL 


/Retrieve address count 


4CCF 




20E3 


JR 


NZ,40B4, VERIFV 


.And if not cont. to verify 


400 1 


OK 


CD2B0F 


CALL 


0F 28, SLOW 




4804 




CF 


RST 


08H 


/>No errors - 


40D5 




FF 


DEF8 


FF 


;>REPORT CODE 8 


4006 


ERROR 


CO2B0F 


CALL 


0F28,SLOM 




4009 




CF 


RST 


08H 


/> ERROR - 


4808 




00 


0EF8 


00 


/>REPORT CODE E 


4008 


OET 8VTE 


05 


PUSH 


DE 




40DC 




1E94 


LD 


E,94 


/ Tinting 


48DE 


TRAILER 


0618 


LO 


B,1A 


> Loops 


40E0 


COUNTER 


ID 


DEC 


E 




40E1 




OBFE 


IN 


A,<+FE> 


/Pick up tape si-anal 


48E3 




17 


RLA 






48E4 




CB7B 


BIT 


7,E 




40E6 




7B 


LD 


A,E 


/ Build up 


40E7 




38F3 


JR 


C48DE. TRAILER 


j Byte in 


40E9 




18F5 


DJN2 


40E0, COUNTER 


/ C Register 


46EB 




Dl 


POP 


DE 




48EC 




, .1,1.1 


JR 


N2,40F2,BIT DONE 




40E8 




FE56 


CP 


36 




48F0 




3881 


JR 


NC, 4093, NEXT BIT 




48F2 


BIT DONE 


3F 


CCF 






40F3 




cen 


RL 


C 




40F5 




309C 


JR 


NC, 4093, NEXT BIT 




40F7 




C9 


RET 




•RETURN 


40F8 


BLPCKMOVE 


288440 


LD 


HL.<RAMTOP> 


;Put address o-f RANTOP in HL 


40FB 




018080 


LD 


BC000O 




48FE 




89 


ADD 


HL,BC 


> address for INBVTE in HL 


48FF 




228040 


LO 


<408D> ,HL 




4102 




22AB40 


LD 


(40A8>.HL 




4103 




22B540 


LD 


<40B5>,HL 




4108 




218440 


LD 


HL,4084 


> >Tr*r»s+er pro-aramine 


410B 




ED5B8448 


LO 


0€,<RAMTOP> 


/ > <40S4 to 48F7> 


410F 




817408 


LO 


BC0074 


; >to above RAMTOP 


4112 




EO60 


LDIR 






4114 




CDC383 


CALL 


03C3,NEW 





Users of old Sinclair ROMS note the following changes I 

4084-4886 CD288F 

409E-40A0 CD288F 

48O1-40O3 CD280F 

40D6-40O8 C0288F 
Or alternatively, load the machine code programme as described above, 
then POKE 16517, 32> POKE 16535,40? POKE 16594,40; POKE 16599,40 
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BOB 

SPECIALISTS 



C. J. E. 

microcomputers 

VAT included where applicable 

QUALITY DISK DRIVES 

Single drive 40 Hack Jangle sided 1 * 100k CI 80 £225.00 

Dual drive 40 track single skied 2 * 100k £365.00 

Dual drive 40 track double sided 2 x 200k £550.00 

Dual drive 80 track double sided 2 x 400k £79925 

All drives are cased with own PSU for reliability. 

and include connecting cables and utilities disk. 
Delivery £4.00 



SOFTWARE FOR THE BBC MICRO 

MISSILE CONTROL the first implementation on the 

SBC Micro of the popular arcade game. (32KI £5.00 

MAZE MAN an authentic version of the popular 

arcade game. (32K) E6.00 

BALLOONS a highly original game that soon becomes 

compulsive playing . (32K I £6.00 

DISASSEMBLER the memory dump routine includes 

a scrolling back in memory facility . (16K) £5.00 

MISSILE CONTROL. MA2E MAN tt BALLOONS 
use the Keyboard or Joysticks for control 



30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book contains program listings, with explanations & 

tips on using the BBC Micro 

GAMES UTILITIES GRAPHICS & MUSIC 

Most programs will run on Model's A & 8 

Edited by C.J. Evans, various Authors. 

A pair of cassettes with all the programs is available. 

BOOK £5.00 
BOOK & CASSETTE SET £9.00 



LEADS 

The BBC Micro comes without a cassette lead 

7Pin Din to 2 x 3.5mm & 1 x 2.5mm minijocks E4.00 

7Pin Din to 5Pm Din &2.5mm minijack E4.00 

7Pin Dm to 7Pio Din £4.00 

7PinOinPLUGS Two for £0.65 

6Pm Din PLUGS (for RGB socket) Two for £0.65 

5Pin Din PLUGS (360' for RS232I Two for £0.66 

RS423 TO RS423 (BBC Micro to BBC Micro) 
Two metre coble £4.00 Four metre cable £5.00 



TELEVISION/MONITOR LEADS 
full range available 

Phono plug to Co-ax with high quality cable 3 Metres £3.00 

8NC Plug to BNC Plug £3.10 

BNC Plug to Phono Plug 

li.c. BBC Micro 1o Rediffusion TVRM) £2.20 



PRINTER CABLES 

BBC to 36 way Centronics Type connoctor £17.50 

BBC to 25 way Type (For use with RS232) £9,50 

BBC to 40 way edge connector (Centronics 739) £20.00 

TORCH to 36 way Centronics Type connector £20.00 



BLANK C15/C30 COMPUTER CASSETTES 

Ten for £4.50 ANY MIX 

15 Way Type Plug with Cover £2.75 
Computer graphics design pads 100 sheets £4.00 



BBC UPGRADE KITS 

RAM UPGRADE flOOrwl £23.00 

KIT A Printer & I/O Port £9.50 

KIT B Analogue Port £8.00 

KIT C Serial I/O & RGB £10.00 

KIT D Expansion Bus/Tube £8.00 

Full Upgrade kit £60.00 

All components full specification 

STAR DP8480 PRINTER 
FROM £250.00 INC VAT 

80CPS : 80. 96/ T32 COLS 

BIDIRECTINAL LOGIC SEEKING 
TRACTOR WITH FRICTION FEED 

RS232 £2 17. 39 + £32.61 VAT = £250.00 

High Res Graphics option to allow BBC Screen dumps 

E15.00/C20.00 
(24HR SECURICOR DELIVERY FOR PRINTERS fS.OOJ 

VAT included where applicable 

Send SAE for full Price List of our large range of accessories. 
POSTAGE Add 50p per order or as stated 

C.J.E. 

■TlLrrnrnmni liorc De & IYC) B henry AV e, rustington. 
I I IlLiI LlL,Ulll|JUlCk 3 w SUSSEX BN16 2PA (090621 6647 



000 Spectrum nO/COfl l 

GIANT ADVENTURE GAMES 

1) COLOSSAL ADVENTURE: The classic mainframe game "Adventure" 
with all the original treasures & creatures + 70 extra rooms. 

2} ADVENTURE QUEST: Through forest, desert, mountains, caves, water, 
lire, moorland and swamp on an epic quest vs Tyranny. 

3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 

Every Level 9 adventure has over 200 individually described locations and is 
packed with puzzles - a game can easily take months to complete. Only 
sophisticated compression techniques can squeeze so much in! Each game 
needs 32K and costs £9.90 

% O O CB FORTH, FORTH TOOLKIT 

■r q FORTH" runs on 1 6K or 32K BBC Level 9 Computing are pleased to 

micros and costs £15. It: announce a new toolkit for 

* follows the FORTH-79 STANDARO "r q FORTH" on 32K BBC micros. 
and has fig-FORTH facilities: It costs only £10 and adds the follow- 

* provides 260 FORTH words: ing facilities to FORTH: 

* is infinitely extensible: * a 6502 assembler, providing 

* has a lull-screen editor; machine-code within FORTH; 

* allows full use of the M.O.S; * turtle graphics, giving you 

* permits use of all graphic modes, easy-to-use colour graphics: 
even 0-2 (just!); * decompiler routines, allowing the 

* provides recursion easily: versatile examination of your 

* runs faster than BBC BASIC; compiled FORTH Programs; 

* needs no added hardware; * the full double-number set: 

* includes a 70 page technical * an example FORTH program: and 
manual and a summary card; demonstrations of graphics; 

* has hundreds of users. * other useful routines. 

• ttg% 0f f % f t% Asteroid* m/e.g £7.90 

■■w WI ■ ■ Galaxy Invaders m/c,g £5.90 

Extension Basic £15/£30ROM Missile Defence m/e.g £7.90 

Adds 30 new keywords to BASIC Super Gulp eb.g £4.90 

Compression Assembler 2 £12 S-games cassette rmse £5.90 

Small Source + high speed (FULL RANGE in CATALOGUE) 

ALL PRICES INCLUDE P & P AND VAT. All programs are in stock and will be sent within 
2 days of receipt. Please send order or SAE for catalogue, describing your micro, to: 

LEVEL 9 COMPUTING 

Dcpt Y , 229 Hughenden Road, High Wycombe. Bucks. HP1 3 SPG 



PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM. 

No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 and 100 (yes 100'} times faster than the equivalent 
programs written in ZX SPECTRUM BASIC. For example, a 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces a program 
which does the same thing in 0.6 seconds! 
NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
schools and universities. 

NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 

NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report — by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 
Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years — 
you will find it to be powerful, flexible and very easy to use. 
To top it all, we are offering the package (which includes a 60 page 
manual), for a limited time, to 48K ZX SPECTRUM users at an 
INCREDIBLE price of only £25 inclusive. 

We also have a powerful assembler, disassembler and de-bugger 
package called DEV PAC. This includes a fast assembler that 
allows conditional assembly and has many assembler commands, 
a labelling disassembler and a de-bugger which is very easy to use 
and has single step facility. 

The package comes with a 40 page manual giving full details of the 
system, DEV PAC costs only £12.50 inclusive. 

Write for more details TOD A Y to: 



ti> H&ll&m Moor 
Liden SWINDOK 
SN3 6LS 

Tel. (0793) 26616 (Answering machine! 
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ZX SPECTRUM 



GHOST'S 
REVENGE 



At last a maze-chaser game for the Spectrum that rivals 
the arcade original. Written in super fast machine code and 
featuring some of the best graphics, colours and sounds 
for the spectrum. 

•Joystick or keyboard operation • Realistic gobble action in 
all 4 directions * Four intelligent ghosts that will chase or 
run from you • Pulsating power pills that change the 
ghosts' colours • Eat the running ghosts for 400, 800, 
1,200, 1,600 bonus pts. • Skill level selection enables both 
beginners and experts to play • Harder levels feature 
invisible mazes • Full solid effects times and top score. 

DESPATCHED BY 1ST CLASS RETURN POST 







ONLY £5.95 



INCLUDING 1ST CLASS 
POST & PACKING 



O Q Q 



i 

YC1 

Post coupon now to: MICROMANIA SOFTWARE 
14 Lower Hill Rd, Epsom, Surrey KT1A 8LT. 

Please rush me 

D copies of GHOST'S REVENGE at £5.95 

I enclose Cheque/ PO/cash for £ 
Sorry no credit cards. 

Name 



Address. 



m 



YC2. 






TWO NON-VIOLENT GAMES 



FOR THE YOUNG AT HEART 




©Automata UK, I983 



BUNNY plus E.T.a. 



m 



plus 

for both games 
on one cassette, 
inclusive p.andp. 



for any zx spectrum 

AUTOMATA U.K. LTD. 
65a OSBORNE ROAD 

PORTSMOUTH 

HAMPSHIRE P05 3LR 

Tel (0705) 735242 



Q Elephant 
Software. 



PUZZLES FOR THINKERS 
ON ZX SPECTRUM/ ORIC 



VANQUISHER 48K 

The thinking persons train set. In this brain baffler, 
rearrange if you can, the jumbled letters of the word 
VANQUISHER via tracks and sidings. Score by time and 
moves £5.20 

PARAGRAM 16K 

Can you rotate the 16 letters around into their correct order 
without getting perplexed. Score by moves £4.95 

FREE POSTAGE & PACKING 

ELEPHANT SOFTWARE 

41 Haymill Road, 
Burnham, Berks SL1 6IME 
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1 REM SATURN LANDER 

2 REM © G. OWEN, MARCH 1933 

3 CO TO 20 

10 Pl_OT SX , SY : PLOT 5X.SY + 1; D 
RAW 3,0: Pi_CT 5X+3,5V: PLOT SX-?-l 
, SY+2: PLOT SX+2,SY+£ 

1 1 RETURN 

2 gi pflPER 0. BORDER 0: INK b; t- 
LS : OUER 1 

21 PLOT 0,0: DRRW 10,20: DfffiU 
9,-lB. DRfiU 3,6: DRR'J 14- , - 10 DR 
RU 6,4 

22 DRRU 4, -4-: DRAW ©,6. L-KHU* 1 
4,-10: DRAW 15,0 

24- DRAW 0,1: DRAW -16,0: DRAW 
OUER O; 16 . -1 

26 DRAW 14-, 6: DRAU 4,-4. DRAW 
18,8: DRAW 6.-2: DRAW 3,4- 

23 DRAW 10.-10: DRAW 10,6: DRA 
W 3,12: DRAW 10, -3: DRAW 3,4- 

30 DRAW 16.-10: DRAW 24-, 14-: DR 
AW 3,-10. i?AAW 4,2. ORRUi 3,-10 

32 DRAW 10,-4. 

ief| L^TKuIr" 32Sgg- S NEXT°^ ND * 

cd^b^ad^'^ UD hs cd « b 

*5 P 2 INT fl T 12,0; R*; AT 15,0; R* 

PRINT AT 17,0; R* 

50 LET R$="EFG KLM KLM EF 
G EFG KLM HIJ HOP NOP MI 
U HIJ NOP 

0;R* PRINT ink 5; AT 4-,0;R*;at 0, 
'60 LET SX=RND*100+75: LET SY=1 

31 LET HU=0: LET W=& 

32 LET 5=0 
64. GO SUB 10 

65 IP POINT CSX,SY-lJ. + POIMT CS 
X+1,SY-1> -J-POINT fS.X+2,SY-l.» =3 TH 
EN GO TO 2000 

66 LET OSX=SX: LET OSY=SY 

67 LET SXsSX+HU 

63 LET 3Y=SY-UU: IF SY > 1SS THE 
N LET UU=0 

69 LET NSX=SX: LET NSY=SY: LET 
SX=OSX: LET SY=OSY 

70 GO SUB 10 

71 LET SX=N5X. LET SY =NSY 

72 LET SsS+1- I INKEY$ <> " " ) 
78 LET LsUSR 32200 

76 LET HU=HU+.2S* ( (INKEYJ="2" 
AND SX<250 AND HU<=3) -(INKEY$="1 
" AND SX>2 AND HU>=-3.W 

77 LET UUaW+.2S-.S*(INKEY$ = "0 



tt^o~ 



UE 



HOR.U£L=" 



73 INPUT '": PRINT 
L = "; INT CUU*100J yl00 
INT tHU*100) /100 

30 IP POINT (SX/5Y) -J-POINT ( SX . 
SY + 1J +POINT (SX + 1 . SY + 1J +POINT (S 
X+l,SY+2) +POINT <SX+2.3Y41) +POZN 
T (SX+2,SY+2) +POINT tS>X+3 , 5YJ +PO 
INT CSX+3,SY+1) < >0 THEN GO TO 10 

00 

200 GO TO 64- 
1000 FOR P=0 TO 30: OUER l'F/2=IN 
T !F/2.' .' ; INK 2. PLOT SX , 3Y . DRA 
U 3,2 
1010 PLOT SX,SY+2: DRAU 3,-2 

OUT 254 .55* CF/2=INT (Fy2) ) 

next r 

INK 7 

OUT 254-, 

PRINT OUER 0;AT 10,11; 
"GAME OUER" 



1020 
1030 
1035 

1040 

1050 
H 1 



FLRS 



TAB 11} " SCORE ="; 
HU>.25 OR SY>5 
TC 50 STEP S: 



■HEM 
BEEP 



1055 PRINT 
1350 STOP 
2000 IF PBS 
GO TO 1000 
2010 FOR X=10 
. 1 , X : NEXT X 
2015 INK 7 
2020 PRINT 
l_l_ DONE" 
2030 PRINT 
3993 STOP 
S999 PRINT 
TR IS POKED" 
9000 RESTORE 9000 

9010 READ DATUM: POKE USR "A* +-U, 

DRTUM: NEXT U 

9020 DATA 0,15,31,31,63,63,7,0,0 



1; "WE 
200—5 



RT 10,12, FLASH 
TRB 11; "SCORES", 
"PLEASE WAIT WHILE DA 
FOR U=0 TO 12 



192, 224., 248, 252, 252, 192,0 ; 
9030 DATA 0, 1 , 15 , 31 , 127 , 63 , 31 , , 
. 224 , 252 , 254- , 254- , 24© , 240 , 
9040 DATA 0,0,0,3,15.31,63.61,0, 
0,0, 243 , 254 , 255 , 255 , 255 .0,0,0,0, 
0,0, 123, 192 

9050 DATR 126,127,127,127,127,63 
, 15 , , 247 , 15 , 255 , 255 , 255 , 255 , 255 
,255, 224, 240, BIN 10110000, BIN 10 
111000, BIN 01111000, DATUM . 24.0, 
9050 DATA 0,0,0,0,0,1,3,15.0.0,0 
,0, 127,255,255,255,0,0,0,0, 128,2 
24,240,246 

9070 DATA BIN 00110111,111,111,6 
IN 00 110111, 31, 3, 0,0 .251,24-7 .239 
. 223 , 255 , 255 ,0,0, 243 ,243 , 24-0 , 24-0 
. 12© ,0,0,0 

9500 RESTORE 9500: READ ClT: CLE 
PR c lr 

QS0S RERD ADD 

9S10 LET R$="" 

9520 IP A$=" •' THEN READ A$ 

9525 IP A$="N" THEN GO TO 9505 

9323 IF .R*="S"' THEN STOP 

954-0 IP CODE H$11J >64 THEN LET A 

$(D= : :hr$ (CODE As-i;-7) 
OS5B IF CODE P*<2) >64- THEN LET A 
$(2)=CHR$ (CODE A* (2) -7) 
S»e©0 POKE ADD,16*CODE A$+CODE A$ 
(2? -316 

y§70 LET RDD=RDD+1 
95SO LET P$=A*(3 TO J 
9590 GO TO 5520 
9600 DATA 31999 

3610 DATA 32000, '*C5D5E5F52B11200 
tf0S03C523 7ECB172BF519F10620CB162 
ei0FB24C110ECFlElDlClC9N" 
3620 DATA 32100, " C5D5E5F51 120000 
608C52B197ECB1FF5R7EDS223F10620C 
B1E2310PBA7ED5224-C110E6F1E1D1C1C 

9N" „ 

9630 DATA 32200 . " 2 1©040CD00"7D2 Ifl 

040CD007D210048CD64.7D212048CD&47 

D213043CD007D21E048CD647D212050C 

DO07DC9N" 

9640 DATA 32300 , " 2160S0CD647D21© 

050CD64-7D21A050CD54.7DC9N" 

9700 DATA 0, "S" 
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SATURN LANDER 




Landing on the surface of 

the planet Saturn from an 

equatorial orbit is not 

an easy number. Garry 

Owen's 16K Spectrum 

program will help you 

run rings round space 

pilots who boast 

about working in 

the asteriod belt. 



You ARE IN command of the first manned 
mission to Saturn. Your object is to land on 
the planet's surface but to get there you have 
to navigate through the rocks which make up 
Saturn's rings whilst compensating for the 
strong gravity. 

The program, for a 16K Spectrum, is 
mainly Basic but four machine-code routines 
are used. The routine at 32000-32024 scrolls 
one line right to left by one pixel and the 
routine at 32100-32139 scrolls one line left to 
right by one pixel. 

Each of these needs the address of the first 
byte of the top row of the line to be scrolled 
supplied to it in the hi register to work. 

The routine at 32200-32242 calls the two 
scroll routines and provides the correct 
addresses. This moves the rocks. The routine 
at 32300-32318 positions the landscape so that 
the landing pad is a random number of pixels 
from the edge of the screen. 

The data for the machine-code routines is 
held in Data statements, in hexadecimal, in 
lines 9610-9640 and Poked into memory by 
lines 9500-9590 after RAMtop has been 
lowered to 31999 — lines 9500 and 9600. 

The data for the user-defined graphics — 
lines 9020-9070 — is Poked into place by lines 
9000 and 9010. Note that the capital letters in 
lines 40 and 50 arc the graphics characters on 



Type in the program as shown and before 
attempting to Run it, Save it so that it auto- 
njns from line 8999 on Loading, that is 

SAVE"SATURN"LINE 8999 
This ensures that all the data is set up before 
the program is Run. Verify it, New the 
program and reload. You should get the 
message 

PLEASE WAIT WHILE DATA IS POKED 

The program is now ready to run. 

The controls are: 

1 to accelerate to the left 

2 to accelerate to the right 
to accelerate upwards 

Note that if you are already moving in the 
opposite direction to that which you want to 
go, you will slow down first. Watch the 
velocity readings at the bottom of the screen. 
The remaining program structure is as 
follows: 

draw lander 

draw landscape and move it 

prints rocks on screen 

initialise variables 

main program 

crash routine 

successful landing routine 
The variables used are SX and SY which 
give the co-ordinates of the lander, and IIV 
and VV — horizontal and vertical velocities. ■ 



10-11 

20-35 

40-55 

60-62 

64-200 

1000-1060 

2000-2030 
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The assault on your 
senses has begun V 
with a great . ^ 
choice of games \ 
that have been ^ 
created to give < 
you a real 
challenge! 
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Any of these games for just 

CC50 

4| ^ % EACH 



including first class post, 
packing, VAT and an 
UNCONDITIONAL 
LIFETIME GUARANTEE 



When you buy Imagine Software you buy it for life, if an 
Imagine Software product EVER fails to load first time 
simply return it to Imagine for an instant free replacement. 
All orders despatched by first class post within 
24 hours of receipt. Subject to stock availability. 
Why not put a first class stamp on your envelope and you will 
receive your order within 3 days of posting. Available from 
W.H. Smiths, Boots, Laskysand all good software outlets. 



Dealership enquiries contact: Mark Butler 



Imagine Software, Masons Buildings, Exchange Street East, Liver 
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Post coupon now to Imagine Software, Masons Buildings, ■ 

■ Exchange Street East, Liverpool, Merseyside L2 3PN. 
■■ Please rush me copies ol |fick box) 

■ □ Arcadia □ Schizoids □ Arcadia □Wacky Waiters 

- D Ah Diddums D Catcha Snatcha 

[ □ Molar Maul □ Frantic 

I (for any ZX Spectrum) (for any Commodore VIC-20) 

I Pleose debit my Access/Barclaycord (delete as necessary) 

J Card I I I | | | ' 

I Numhpr l I I I I I 

I I enclose Cheque/PO for £. 
Name 



I 
I 



Address . 



)l, Merseyside L2 3PN. 






SUPERFAST CREDtTCARD SALES UNE: CafflS 

051 236 6849 (24hrs) [ 



ZX-81 



T 




£ i, v.£= B 



RUN 





stroyer 
'sely tracks a submerged sonar target. Rod 
takes you on a voyage — hopefully not to 
the bottom of the sea. 



A DESTROYER LURKS on a storm-tossed sea, 
lying in wait for passing submarines — the 
object, of course, being to destroy one. This 
game has been written in machine code, and 
uses imaginative display. 

The first and most obvious benefit accruing 
from the use of machine code is that of speed 
of execution. Basic is a general-purpose, high- 
level language designed to cope with an 
infinite variety of programming needs. A 
machine-code programmer, on the other hand, 
can confine his attention to the particular 
needs of the moment. The result is that a lot of 
time-consuming classification of tasks, of 
fetching and carrying can be avoided. A Basic 
program is ultimately performed as a machine- 
code sequence of course, but an awful amount 
of sorting and organising must be carried out 
by the interpreter during its execution. 

A second, and directly-related advantage to 
be gained from writing in code is that of 
compactness. This factor is of overriding 
importance when programming the unex- 
panded ZX-81, for the simple reason that the 
machine can arrogate to itself nearly all of the 
available RAM. Of 1024 bytes of user 
memory, about 125 are occupied by system 
variables; a further 700-odd by a 22-line 
display, and a smallish, variable number by 
stacks and marker bytes. You will not need a 
calculator to work out that very little is left 
over for controlling that power station. 

Sinclair sidestepped the problem of the 
insatiable demands of screen RAM by 
arranging that display RAM only be allocated 
as it was demanded, a CLS reducing this 
allocation to a minimum of 25 end-of-line 
markers. Basic being rather wasteful of 
memory, programmers in that language for 



the IK machine are forced to make constant 
use of this facility to contract the display file. 

The technique is this: to clear the screen 
each program cycle and reprint the display, in 
order that unused but opened display lines 
should not accumulate an overhead of wasted 
RAM. Economy results, but unfortunately 
with a fairly paralysing strobe-effect. In 
machine code, a sufficiency of display RAM 
can be permanently opened, and the display 
given a feel of continuity and fluidity. Natur- 
ally, if enough memory were to hand, and a 
fast interpreter, then the pros and cons would 
need to be reargued. 

For the current program, a decimal dump is 
provided in figure 1, disassembled in figure 
2. It will be noted that some use of Sinclair's 
ROM has been made. 

The first address shown in the dump is 
16514, indicating that the code is to be stored 
in a Rem statement occupying the first Basic 
line of the program. Therefore, type: 

1 REM no CHARACTERS . . . 
whichever you like. 
Having done this, type 

PRINT PEEK 16511 
the result should be 112. If it is not, then edit 
line 1 and delete or add characters as appro- 
priate. Once line 1 is correct, edit it twice, 
changing ihe line number to 2 and 3 respect- 
ively. You should now have three Rem state- 
ments each containing 110 characters. Now 
type: 

POKE 16511,88 

POKE 16512,1 
and in effect, a single Rem statement having 
342 characters remains. The stage is now set 
for entering the machine code. To prevent an 
unbreakable listing loop occurring after the 



code has been entered, the two first characters 
Poked will be Newlines, or end-of-line 
markers. This has the effect that the default 
list line will always be line one. However, to 
list subsequent lines, simply type List 2. 
Remember to delete the loader when entering 
has been completed. 

Typing in the code using the loader of figure 
4 should not take more than about 10 or 15 
minutes, forbidding though the dissassembly 
looks. As bytes are entered, the format of 
figure 1 is reproduced on the screen to allow 
straightforward checking of each entry as it is 
made. 

Figure 3 lists the massive Basic part of the 
program. Do not be tempted to add frills; they 
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will almost certainly lead to an out of memory 
report. 

Keyboard decoding has been arranged to 
suit the destroyer skipper wearing regulation 
Arctic-issue mittens: any key 1 through 5 will 
move the ship left, while any key 6 to will 
move it to the right. Pressing F releases a 
depth charge. As normal, these devices are set 
to trigger at the supposed depth of the sub- 
marine. This particular destroyer has excellent 
sonar; its charges always go off at the approp- 
riate depth. They must, however, drop into 
the conning tower to produce the desired 
effect. To alter the speed at which events take 
place, try Poking different values into address 
16767. 



Figure 2. 

U PORT HUNT C-I-5SR5£EH3j_> 



IN IT 5 CRN 

ZEROflCC 

PRTHCC 

8LHMKLNS 

IN IT SHIP 

NEUSUB 



PRTSUB 



URUES 



MOUESMIP 
ACTION? 



I_E> ML , 

IDI3PLRY FILEJ 

PU5H HL 

LD DE , 7 

ADO Hi. , z-e 

LD (DFCO ,HL 

LD B,64 

XOR R 

RST 10H 

DJNZ ZEPCfiCC 

LD B,4 

LD R,CDDE "■■" 

RST 1C"M 

DJNZ PRTflCC 

LD BC2S6 

XOR R 

RST 10H 

DEC BC 

LD R,B 

OR C 

JR NZ,BLRMKLNS 

POP HL 

LD E,51 

RDD HL,DE 

LD (SHIPRD) ,HL 

CALL PRTSHIP 

LD H,25S 

LD ISUBCOUNT) , £> 

LD ML, (RRND) 

INC HL 

LD (RRND) ,HL 

LD R, (HL) 

LD HL,SUBCOUNT 

INC (HL) 

INC HL 

RND 7 

INC R 

INC R 

LD (SUBLINE) ,fl 

RDD 7 

LD (HL) , P. 

LD B,R 

LD C,26 

CRLL PRTPOS 

LD HL, (DFCCJ 

LD (SUBRD) , ML 

LD HL, (SUBRD) 

PUSH HL 

LD B,8 

LD (ML) ,C 

INC HL 

DJNZ -4- 

POP HL 

DEC HL 

LD (SUBRD) ,HL 

LD R, (HL) 

CP NEULINE 

JRZ NEUSUB 

LD B,S 

LD (HL) , CODE "m" 

INC HL 

DJNZ -S 

DEC HL 

DEC HL 

DEC HL 

LD (HL) ,CODE "H" 

LD R, (FRRMES) 

RND 30 

LD C,R 

LD B,8 

CRLL PRTPOS 

LD ML, (DFCC) 

LD D,e 

LD R, (HL) 

CP "*" 

LD R,CODE •'«■*' 

JR Z, 1 

DEC fl 

LD (HL) , fl 

LD B,2 

PUSH BC 

LD HL, (SHIPRD) 

LD R, (LRST-K) 




LEFT ? 


CP 24.7 




JR NZ, RIGHT •? 




DEC HL 




LD A, (HL) 




CP NEULINE 




JR Z,DCHRRGE 




LD (SHIPRD) ,HL 




CRLL PRTSHIP 


RIGHT *? 


CP 239 




JR NZ, DCHARGE 




INC HL 




PUSH HL 




LD E,7 




RDD HL , DE 




LD R, (HL) 




CP NEUL INE 




POP HL 




JR 2 , DCHRRGE 




LD (SHIPRD) ,HL 




CRLL PRTSHIP 




POP BC 




DJNZ RCTION"? 




JR DCHRRGE 


JU HP 


JR PRTSUB 


DCHARGE 


LD BC, (DCIND) 




LD HL, (DCRD) 




BIT 0,C~ 




JR NZ, BLRNKDC 




LD HL, (SHIPRD) 




LD E,3& 




RDD HL , DE 




LD R, (LRST-K) 


DCHRRGE? 


CP 253 




JR NZ, STODC 




INC C 




LD R, (SUBLINE) 




LD B,R 


BLRNKDC 


LD (HL) ,D 
LD E,33 






RDD HL,DE 




DJNZ PRTDC 




INC C 




JR STODC 


PRTDC 


LD R. (HL) 




CP CONNINGTOUER 




LD (HL) ,CODE "O" 




JR Z,EXIT 


STODC 


LD (DCIND) , BC 




LD (DCRD) ,HL 


DELRY 


LD B,MRINCOUNT 


LOOP 


DEC C 




JR NZ,LOOP 




DJNZ LOOP 




JR JUHP 


PRTSHIP 


LD BC, NEUL INE 




/SHIPLEN 




LD E,LINEINC 




LD HL , (SHIPRD) 




PUSH HL 




PUSH HL 




DEC HL 




LD R, (HL) 




CP C 




JR Z,S 




LD (HL) ,D 




RND R 




SBC HL,DE 




LD (HL) ,D 




POP HL 




LD R,CODE '*■" 


PRTBLK 


LD (HL) ,R 




INC HL 




DJNZ PRTBLK 




LD R, (HL* 




CP C 




JR 1,1 




LD(HL) ,D 




POP HL 




SBC HL , DE 
LD(HL) ,"¥" 






INC HL 




LD(HL) ,"fc" 




INC HL 




LD (HL) ,D 




RET 


EXIT 


LD BC,»/-0 




LD HL, (SUBRD) 




DEC HL 




LD (HL) ,"*'* 




INC HL 




LD (HL) ,"B" 




INC HL 




LD(HL) , "O" 




INC HL 




LD (HL) ,"0" 




INC HL 




LD(HL) ,"H" 




INC HL 




LD(HL) ,"#" 




LD BC,0 




CRLL PRTPOS 




LD BC, (SUSCOUNT] 




LD B,0 




RET 


Figure 3, 




BASIC PROGRAMME 


10 PRINT 


USR 16516: 


SUBS ESC RP CD" 


15 INPUT 


fl* 


20 RUN 




Figure 4. 




LORDER ROUTINE 


10 FOR N: 


1 TO 338 STEP 5 


15 SCROLL 




20 PRINT 


16513 «-N; 


25 POR K" 


TO 4 / 


30 INPUT 
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35 POKE 16S13+N+K,! 


*0 PRINT 


THD <7*K*5> ; I; 


45 IF N+K 


=338 THEN STOP 


50 NEXT K 




55 PRINT 
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60 NEXT N 
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J. h. GREVE 

TERPRISES LTD 

... is a new company, from J.K. Greye, set up 

specifically to bring you High Quality/Low 

Cost games for your Sinclair ZX Computers. 



THE 

/MCAOMti 

4 Games plus Menu * 




for th 
SINCLAIR 2. 



6/ 4 8k 
: PECTRUM 



only £4.95 incl. 

Invasion • Kamikaze 
Minefield * UFO 



The ARCADIAN Includes games to suit all ages, from 5 to 105 

INVASION: Our version o* trie Classic Arcade Game, surely one of the best 

around. Includes Full Colour High Res. Graphics. Sound and It's Incredibly 

fast at the end. 

KAMIKAZE: If you Ilka Scramble, you'll love this. 16 levels (long ones at 

that), ol tortuously twisting caverns. Missiles. Starmlnes (which move In 

between games, so It's never the same next time around), Bases, Fuel 

Dumps (watch you don't run out of fuel!), and two speeds (difficult and 

Impossible). Definitely a game for those amongst you with a suicidal 

tendency, whan playing games, because you can score oven when you 

crash! (if you can make It past level 8. write and let us know, 'cause that's 

as far as we've managed!). 

MINEFIELD: A totally new game, in which you have to lay mines in a 

forest. Sounds simple doesn't it? But, once you start, you can't stop and 

there lies the rub (or to be more exact the explosion!). Guaranteed to get 

your fingers in a twist! 

UFO: Dodge the Asteroids, blast the Allen Craft and work off your 

aggressive Instincts on the keyboard. Gets progressively more difficult 

the longer you lastl 

All ol these (or only E4.9S, can you afford to miss out on this one! 

ZXS1 GAMESTAPES as previously sold by J.K. Greye Software ltd. 

OAMESTAPE 1 tor IK bflty 13.95 

10 Games ir.cl ASTEROIDS. UFO. CODE. SOMBER. 

GUILLOTINE. KALI EOESCOPE. etc 

PROBABLY THE BEST VALUE I* TAPE AVAILABLE. 

We've Don* \n Ik. flumes which some of our competitors require 

1«ttodol 





GAMESTAPE2(0« 1BK . 



only fl 9 5 



t STARFIOHTER S'jperb macn ne coBe Space Battle. Set 
against a background of twinkling stars, with stunning 
explosions — it you can tilt me enemyl 

PYRAMID Can you move the Py'amld? Mike a mistake and it will 
collapse! A thinkers game. 

ARTIST The ultimate Graphic Designers aid. S Directions, to 
Memories. SAVE, COPT. RUBOUT, CCS. etc 



GAMESTAPE 3 lor 18K. 



.only £4.9$ 



• CATACOMBS A Multl Level Graphics Adventure Each level 

e»n contain up to 9 Rooms. 8 Passages, 7 Mooters. c ood. Gold. 

Traps, phantoms, an Exti (to the next level), and there's an 

Infinite number of levels. 

NOTE ... .This is NOT one ol the necessarily limited text 

Adve n i ures as sold elsewhere. 

•An eirce'ieni atfd/errve gtmo wfticn win *eep you amutetf tot 

hours- COMPUTERS S VIDEO GAMES 




-xS 



Send your order to: J.K.GREYE ENTERPRISES LTD. 16 Park St. Bath BA1 ZTE 

Please tick boxes of required tapes. 

The ARCADIAN at £4.95 □ 

GAMESTAPE 1 at £3.95 CD 

GAMESTAPE 2 at £3.95 □ 

GAMESTAPE 3 at £4.95 □ 



All Software sold subject to the 
condition that Hiring, Lending, 
Unauthorised Copying or Resale 
Is Strictly Prohibited 



Name 

Address 

Postcode : 

lenctoseacheque/P.O. for£ 

made payable to J.K. GREYE ENTERPRISES LTD. 

2x—. 

TRADE & EXPORT ENQUIRIES WELCOME 

PROGRAMMERS! Do you think you can write gnliiant games 

Software for the spectrum? I! so cenlael ul and we'll market 

it lor you. II you don't Ihink your games are the Best around, 

try the other Software Houses, because we w>n only sell the best! 

it you pnrtr to see before buying, out ranoe ot Gamestepes 

are stocked by WH Smith, John Mtmmt and good coopuit' 

starts MaJioftttr.de 



SINCLAIR 0WN£RS 
RiAD THIS FROM 



You've probably neard about machine cooed programs ana tnougnt so wnati how can they 
help me?" 

Well now you tan find out and taste the very real difference by purcnasififl our latest MACHINE CODED 
programs Trsese emulate features of the most modern professional computers |I2 years writing machine 
coded programs fo' IBM. KTL. UNTVAC and Sinclair meant we know what we're talcing abouti 

Just read the specification and you'n see what we mttn 



MACHIHE COM TEST TOOL 



The u : mate proresvonai tuto- and debug program, we wrote this to help us write our own programs 

• Tf IT and toeliy machine Code instruction] as they're written 

• IDEAL for both the novice and me nptrt 

• FULLY documerxed witn a 32 page tutorial 

• HIXiOfCJMAL conversion as standard 

• CMAJrACTI* QINIRATOK — of unbelievable quality 
Supples free w*n the Spectrt^ vernon 

Ave'Jbie for tne IMC ZXBI and !6.'4BK spectrum. 

SPECTRUM CHESS Dare you face The Turk 

Tne original Turk was an eighteenth century automaton, a ufe-sue mrcnartca. figure resplendent m Turkish 
costume end seated benmd a wooden cabinet on wf «n a crsess board and p«cs were placed 

OCP now ofrer you the twentieth century equivalent of that Turk — a cneu-ptaytng computer program. 

The Turk challenges you to a game of cheor 

MAMV OPTIONS INCLUDE. 

• o LEVELS Of CWICULTY 

• DEMCrvSieATCiv ivvOOC 

• BOAfto EDITOR 

• GAMES PffJVjTOUT FACIUTY 

• BLITZ CHESS AGAINST THE CLOCK 

• TWO PLAYER MOOE 

• UNfiruiMEO GAMES CAN 8£ STORED 

• RECOMMENDED MOVE 

FULL INSTRUCTIONS PROViOCO 



ADDRESS MANAGER. 




Works on tne !** and *ax Spectrum, n 48K ,t vwi store, file, select »nc retrieve over 400 f jJ eoeresses |over 
I SCO rxarvouai names;; Oyrumc Memory Management and compresson techniques makes all this possible 
and there's a lot more: 

• fULL SCREEN INPUT end EDITING — see it as a page as I happens with insert, delete and TAB 
Commands 

• MULTIPLE INDEXING — 2 way user -defined index enables you to define, catalogue, select and print 
entries at reeded, [essentia' for the more soprvitcaced appuabOfts) 

• INSTANT RESPONSE — yes. tms p'ogram ,4 very very fast. 

• SUPER FRIENDLY — crash-proof, extremely easy :o use a-x! efficient in t way that BASIC can never be 

MANY USES 

• AT HOME — 'storing addresses, printing out Xmas Card kits etc.] 

• AT WORK — for mailorder worst, internal telephone oveaory, sortxg customer* mco types, a/eas. sue 

you cnoose 

• CLUBS — printout members ust sort afferent categories etc 

Post order to Oxford Computer PubMhmg Ltd , PO Box 99. Oxford 
Please rush me Arsdren Manager at E8.9S each. ^JSpecinjm only 

Otets The Turk at E8.9S each [ Spectrum onry. 

Machine Code Test Toot X. 19 9; each 
Tidt bew ror edoon requi-ed -!ZX8I 1 Spectrum 

Send cheque, poszai order or ACCESS No :o above address Or telephone order wen ACCESS No to 
(07S3) 

NAME 

ADDRESS 



POSTCODE . 

Avaitable from rrmt tranches o" W H MUfTH and other lit Hut 



THE PROFESSIONAL APPROACH TO 

SPECTRUM 

SOFTWARE 



We are a well established software 

company expanding into the field of 

Personal Computing. 

ENHANCE YOUR BASIC 

Now available BASIC toolkit includes: 

• Add logical arithmetic functions 

(AND, NOT, OR, XOR) 

• List all BASIC variables and arrays 

• Speed up your games with our fast 

screen output. 

• Renumber your program 

(including GOTO and GOSUB) 

• All routines in machine code 

• Easily called from BASIC 

• Fully documented 

• Runs on 16K and 48K SPECTRUM 

£9.95 inc VAT < + £1 p. &p.) 

To order or to obtain details of our other products contact: 



Malva Ltd. 

REALTIME SOFTWARE SPECIALISTS 



70 ASHCHURCH DR. 
WQLUTOt, 
ROTTINGrlkM 
NBB 2RA 
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BREAK THROUGH 

THE BBC 
OPERATING 



SYSTEM 




The Breakout program, 

10NERR0R RUN 

10*TV253,8 

23M0DE? 

3© PROCSETUP 

40PROCCOURT 

SOCflLLPlP 

6SPRINTTflB<24,0>; 'SSis <IF?BC<34 RND?BY<21 GOT038 

70TIME-0; REPEAT SOUND 8,12, -8, TIME, 3' UNTIL TIME>280 

88S0UNDS, 11,-13, 0,5' IF ?BC-34 ?XV«?XV *< 2*RND< 2 )-3 > ■ ?YV«233 ' GOTO40 

98? Y V-0-RBS< ? YV > = BL5{- BLf- 1 ' PR I NTTRB< 37 , 8 > j BL* 
100IF BLH>0 ?XV-RBS<?XV>"GQTO30 
110 IF !S5J>HI_SC0RE HI.SCORE-!S*-i 

l28PRINTTfi8<3,16>CHR»133"HIT 'G'-RNOTHER GAME 0R"CHR«131 1 TRB< 2, 17 >CHRtl34"'ES 
CRPE' -START FROM BEGINNING"CHR«151 I 
130 IF NOT INKEYC-84) GOTO 130 

1407XVC 2*RND< 2 >-3 > • 7YV-235 ' ?WS-1 1 BLS-BRLLSX • ! < %'/. >»0 ■ GOTO40 
150DEF PROCCOURT i LOCAL IX, J* 
153CLS 

15© IF ?MS<li AND ?8C-54 ?WS=?WS+2 
170CLS' PRINT FOR 13-0 TO 22^PRINTCHR»132 ! NEXT 
lS0PRINTTftB< 1 - 1 >STRING»<38/CHR«U2 > 
198 

209FORIV.-2 T023>PRINTTAB< i , IX >CHR*181 I TRB<38, IX >CHR»234j NEXT 
218F0RI5-."TUS+2 TO ?U$+7'PRINTTfiB< 2, i'A >STRING*<36,CHR*124) NEXT 
220FORIW TO ?WS +1 ' PRINTTABC8, I^>CHR»131 'NEXT 
230RESTORE ■ FOR XX»I TO S-READJK' PRINTCHRSJSi' NEXT 
24 0REPERT i PR I N TCHR» 1 3 1 - UNT I L V POS-23 
250 DRTR147,150,146,149,145,148 
2€0T3-RND<13>+2 

278?8C"8 ' ?8P« 19 • 7P8-39 ■ ?DB-1 1 PRINTTRB< 19,21 >J CHR«42; STRINGS ?8L-1 , CHR»47 > > CHR« 
37 

280?BX=T5J ■■ 7LX-T5: . ?BY-20 ?LY»28 ■■ ?PX»T5:*2 ■ 7PY-60 I ?0X-8 ■ ?DY»0 i PRINTTR8< TJ; . 20 >CHR« 
33 

290PRINTTR8(l,0>CHR»131; u HI_Scor*.">CHR«133jHUSCOREjTft3<16,0)CHR«133j"Scor'»>" 
i CHR*134.. \ $y.i TRBC 29, >, CHR«130; "8*1 Is = " j CHR«13i ; BLX 
308REPERT UNTIL INKEYC-99> 
310ENDPROC 
320DEF PROCSETUP 

3380SWQRD-&FFF 1 i OSWRCH=-tFFEE ' 0SBYTE«e,FFF4 
340VDU23 I 8202 J I > > 

3380IM DOT 3>Ti 0,T2 0,13 0,T4 0,BX 0,BY 0,PX 0.PY 0,XV 0,YV 0,BP 0,PB 0,BL 8, 

(listing continued on page 83) 




Chris Melville's last two 
articles delved into the 
BBC operating system — 
now you can break out. 

The program published here is a Basic- 
driven assembly language program to play 
either Breakout or Breakthrough. It uses pixel 
graphics in Mode 7 so that it should run on a 
model A if you miss out all the comments and 
put multiple assembler statements per line. 
Using pixels in mode 7 needs some fiddling 
which would slow down a Basic program too 
much to make a challenging game, but this one 
is both fast and smooth. It was intended as an 
example of how the MOS calls would be used 
in games programming. There is not a direct 
memory reference in the whole program — 
unusual for a game — so the program will run 
on any operating system and also with the 
6502A second processor installed. The 
features are: selectable bat size, increasing 
game speed as score increases, selectable initial 
hardness, selectable bat speed relative to ball, 
selectable number of balls per game, wall 
lowers every time you get through the last one, 
breakout or breakthrough, and high score. 

Some of the operating system calls are as 
follows: 





Une 


MOS 


Purpose 


numbers 


routine 


Produce a beep 


680-710 


OSWORDI7} 


Perform Tab 


950-1000 


OSWRCHI31) 


Examine character at 






cursor position. 


1020-1030 


OSBYTE{135) 




(continued on page 83) 
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Tim Hartnell's Success in the Fast Lane Computer Guides * 



Make the most of your 

BBC SPECTRUM 
DRAGON ATARI VIC 

ZX81 ATOM 

With half a million books sold, Tim Hartnell and Interface Publications seem to be doing something right for those who want to master their 
computers quickly. Tim explains: "We concentrate on books written in clear English, with a minimum of technical terms, with lots and lots of com- 
plete programs, so you can get something worthwhile running within minutes of first opening the book". 



BBC 

( ) INSTANT MACHINE CODE- Jeremy Ruston, tape and 
book. Enter program in BASIC, trigger the compiler, and it 
changes automatically into superfast BBC machine code. 
Simple to use — £34.95. 

) LET YOUR BBC MICRO TEACH YOU TO PROGRAM 

— Tim Hartnell - £6.45. 

) THE BBC MICRO REVEALED - Jeremy Ruston - 
£7.95. 

SPECTRUM and ZX81 

) PROGRAMMING THE ZX SPECTRUM - Tim Hartnell 
and Dilwyn Jones. Over 100 programs. The UK's leading 
book for learning to master the Spectrum — £6.95. 

) 60 GAMES AND APPLICATIONS FOR THE SPEC- 
TRUM - David Harwood - £4.95. 

) INSTANT SPECTRUM PROGRAMMING - Tim Hart- 
nell — C -60 spoken word tape with book, simple and fun to 
follow - £4.95. 

) BEYOND SIMPLE BASIC - DELVING DEEPER INTO 
YOUR ZX SPECTRUM - Dilwyn Jones - £7.95. 

) CREATING ARCADE GAMES ON THE ZX SPEC- 
TRUM — Daniel Haywood. Full instructions with 1 7 major 
programs as a bonus — £3.95. 

) 20 SIMPLE ELECTRONIC PROJECTS FOR THE SPEC- 
TRUM AND ZX81 - Stephen Adams - £6.45. 

) GAMES ZX COMPUTERS PLAY - edited Tim Hartnell 

— 15 games each for Spectrum and ZX81 — just £3.95. 

) GETTING ACQUAINTED WITH YOUR ZX81 - Tim 
Hartnell - £5.95. 

) 34 AMAZING GAMES FOR THE 1K ZX81 - Alastair 
Gourlay — £4.95. 

) 49 EXPLOSIVE GAMES FOR THE ZX81 - Tim Hartnell 

— £5.95. 

) MASTERING MACHINE CODE ON YOUR ZX81 - 
Ton! Baker — £7.50. 

) MACHINE INTELLIGENT PROGRAMS FOR THE 16K 

ZX81 — Charlton /Jones/ Harrison — includes Backgam- 
mon and Eliza — £5.25. 



DRAGON 

( ) MAKING THE MOST OF YOUR DRAGON 32 - Give 
Gifford — Over 1 50 programs, explores all the Dragon's 
resources — £5.95. 

( ) DYNAMIC GAMES FOR THE DRAGON 32 - Robert 
Young and Tim Hartnell — Thirty great games including 
Asteroid, Space Search, Reversi/Othello and Cubik's 
Rube — £4.95. 



ATARI 

( ) MAKINGTHEMOSTOFYOURATARI-PaulBunn- 
Master the sound and graphics and get your Atari to do just 
what you want it to. More than 20 major games — £8.95. 



VIC 

( ) GETTING ACQUAINTED WITH YOUR VIC 20 - Tim 
Hartnell - £6.95. 

( ) ZAPI POWI BOOM I ARCADE GAMES FOR THE VIC 
20 - Mark Ramshaw - £7.95. 

{ ) 50 OUTSTANDING GAMES FOR THE VIC 20 - Sym- 
phony for a Melancholy Computer — Tim Hartnell — 
£6.95. 



ATOM 

( ) GETTING ACQUAINTED WITH YOUR ACORN 
ATOM — Trevor Sharpies and Tim Hartnell — £7.95. 

( ) 39 TESTED PROGRAMS FOR THE ACORN ATOM 

— edited Tim Hartnell - £6.45. 



PASCAL/BUSINESS 

( ) LEARN PASCAL ON YOUR BASIC MICRO (Pascal for 
Human Beings) — Jeremy Ruston. Second edition. This 
book comes complete with a compiler listing which allows 
you to run simple Pascal programs on your BASIC micro 
(including BBC, Spectrum, VIC, Oric, Apple, IBM PC, 
Dragon) - £5.95. 

( ) HOW TO COMPUTERISE YOUR BUSINESS - 
SUCCESSFULLY - Derrick Davey and Richard 
Womack, foreword Tim Hartnell — £6.95. 



Interface Publications, Oept. YC3, 44-46 Earls Court Road, London, W8 6EJ. 

Please send me the books indicated above. I enclose £ 

Name 

Address 



•{reg. TM» 
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(listing continued from page 81) 


BV 0,BC 8, BEEP S,WS 0,SX 3.DX 8,DY 0.DB 8,LX 0,LY 0, SPEED 0,THRU 6. LEVEL 15 


368?D0T=» 1 6 1 ' ?< DQT+ 1 )s 1 62 ' ?< DOT+2 )» 1 64 


378?< DOT+3 >= 1 63 ■■ ?< DOT+4 >« 1 76 i ?< DOT+3 )*224 


380!<BEEP>=8,FFF10811 i K6EEP+4 )=S,3080F 


390?SPEED=38 > ! S - >:*0 • TWS-1 ■ ?XV- 1 i ?YV-255 


400PI TCH«=6EEP+4 1 H I _SC0RE"8 


413 PROCASSEMBLE 


420PROC I MSTRUCT I ONS 


438ENDPR0C 


448DEF FNGETBETWEEN<I5{,J5s> = LOCAL KH 


430 PRINT" i'llUt* to "- J3£j" >"JCHR«135j 


46eREP£ATK*-GET-RSC"0"' UNTIL KX>-1?. RND K*<»JH 


470PRINTCHR»< K*+RSC"0" ) 


480»K« 


498DEF PROC INSTRUCT IONS 'CLS 


508CLS PRINT" CHR«1 31 >"B R E A V U T C. MELVILLE '83" 


510PRINTCHR*143;STRING»< 15. " v " )>SPC<9 ) J STRINGS 15. "^"> 


528PRINT'CHR*!34;"I»vP'ut no. of b«U* l>»r 9*f>« "; ■ 8ALLS1=FNGETBETWE£N< 1 -5>'BL5{- 


BALLS* 


530PRINT'CHR*l38;"In1>ut initial bat *iz»"i ^BL-FNGETBETWEEW 1 ,3> 


540PRINT'CHR»133-"InPut bat *P*«d "j '?BV=FNGETBETWEEN< 1,4) 


530PRINT'CHR»130;"Hit for br«akOUT,T for break THROUGH" 'REPEAT X*=GET»- UNTIL 


XM"0" OR X«« M T" IF X#»"0" ?THRU-0 ELSE TTHRU-253 


560PRINTCrR»134;"InPut initial 9*i»« *P**<T ) > HJ«-FNGETBETWEEN< 1 ,3> 


570 PRINT"CHR*129i"2-bat Uft,X-eat right, SPACE BAR-s«rv.»", 


388 PRINT "CHR#135*" kn to start " 


598 X-GET 


600IF H=>;»1 |< LEVEL )-41E23282B- KLEVEL+4 >-e,16191RlC' KLEVEL+8)«*12131416 KUEVE 


L+12)»S,880C0F11 ELSE '< LEVEL >-8.1819lAlC ' '< LEVEL+4>-*,12131416' !< LEVEL ♦8)*8<0S0C0Fi 1 


i KLEVEL+i2>-«,eS0C0Fll 


618IFH^-3 KLEVEL)-?<12131416' ' < LEVEL+4 >«?,030C0F 1 1 • '<LEV£L+8X.0S9C0F11 = !< LEVEL 


+ 12>t030C0FFU 


620ENDPROC 


630DEF PROCASSEMBLE = LOCAL PASS* 


«4ftr>TM FPFFVJXWR 


650FOR PflSS'<"0 TO 2 STEP2 






670C OPT PASS* 




680. PIP LOX #B£EP MOO 256 


1380 BNE SKP3 nBRIOG IF SO 


630 LDY #BEEP 01 V 236 


1390 JMP BRICK sGOTO-BRICK" 


708 LDA #7 sSET UP OSWC'RD 


1400 


718 JSR OSWORD nDO A BEEP 


1410, SKP5 LDA #31 nMOVE TO TRB 


720. BALL LDA PX \FIND N 


1420 JSR OSWRCH \POS. OF LAST 


730JSR DELAY 


1430 LDA LX sPOS. OF BALL 


740 CLC \PIXEL POS. 


1440 JSR OSWRCH \AND RUB IT 


750 AOC XV nOF 8ALL BY 


1450 LDA LY vOUT 


768 STA PX \RDDING ON 


1466 JSR OSWRCH 


770 LOB PY \X,Y VELOCITY 


1476 LDA #RSC" " 


730 CLC ^COMPONENTS 


1480 JSR OSWRCH 


790 ADC YV \TG OLD POS. 


1498 


880 STA PY 


1500 LDA PX -FIND PIXEL 


310 


1510 AND #1 MNSIDE X-CO. 


628 LOA PX \WORK OUT TAB 


1520 STA OX nOF BALL. 


830 LSR A NPOSITION OF 


1338 


e40 STA BX \BALL 


1348 CLC AOC DY MJSE LOOK-UP 


838 


1530 CLC ■■ ADC OY STABLE TO 


868 LOA PY 


1360 TAX ^DECIDE WHICH 


870 LDY #235 nWORK OUT TAB 


1570 LDA DOT, X ^GRAPHICS CHR 


838. SUB INYSEC nPOS. OF Y 


1580 STA T2 nIS REQUIRED. 


890 SBC #3 NCOORD. OF 


1390 


988 BCS SUB SB ALL AND ITS 


1680 LDA #31 VOO A TAB, AND 


910 CLC ADC #3 nPIXEL HEIGHT 


1610 JSP OSWRCH nPRINT THE 


920 STY BY nRBOVE Y-CD. 


1620 LDA BX \GRAPHICS 


930 STA OY 


163© JSR OSWRCH ^CHARACTER 


948 

930 LOA #31 nCQDE FOR TAB 


1640 LDA BY \THAT WAS 


1630 JSR OSWRCH' \WORKED OUT 


960 JSR OSWRCH 


1660 LDA T2 \T0 REPRISENT 


970 LDA BX nMOVE TO X,Y 


1678 JSR OSWRCH \THE BALL- 


980 JSR OSWRCH nPOS.OF BALL 


1680 


998 LDfl BY 


1690 LDA BX^STA LX \SET NEW LAST 


1800 JSR OSWRCH 


1788 LDA BY STA LY ^COORDINATES. 


1018 


--:.-; 


1020 LOA #135 NEXAMINE CHAR 


1720NTHE NEXT SECTION IS RESPONSIBLE 


1030 JSR OSBYTE \ALREADY HERE 


1735^F0R SCANNING THE KEYBOARD AND 


1040 STX Tl N + PUT IN Tl 


1740NMOVING BAT ACCORDINGLY. 


1038 


1730 


1060 LOA Tl nSEE IF IT IS 


1760. MBAT LDA #129 VTEST 2,X KEYS 


1070 CMP #112 \PART OF TOP 


1778 LDY #e,FF xUSING THE OS 


10S0 BNE SKPi nWRLL,IF SO 


1788 LDX #8.80 S0S6YTE 129 


1030 JMP HO NGO TO "LIC" 


1798 JSR OSBYTE ^EQUIVALENT OF 


1130 


1300 TYABMI XGOT MNKEY<-67) 


1110. SKPI CMP #181 sSEE IF IT IS 


918 LDA #129 NOR INKEY<-99> 


1120 BNE SKP2 vppST OF LEFT 


1320 LDY #4.FF \RND BRANCH TO 


1138 JMP SIDE nSIDE WAU 


1338 LDX #S.9E nCORRESPONOINC 


1140 


1840 JSR OSBYTE NBAT-MOVING 


1158.SKP2 CMP #234 XRND SAME FOR 


1330 TYA NROUTINES IF 


1160 BNE 3KP3 BRIGHT WALL.. 


1S6S BMI ZG0T n2,X PRESSED 


1170 JMP SIDE 


1S78 


1180 


1880. KBD2 JMP BALL \RETURN TO START. 


1190. SKP3 CMP #47 MF IT MRS 


1398 


1203 BNE SKK2 nPRRT OF BAT 


1998. XGOT LDA BV • STA Tl SFIND VRLUE 


1210 JMP BAT nGO TO "BAT' 


1910 JMP BTl STO BE ADDED 


1220 


1920.2G0T LDA #0 SEC VTO BAT POS. 


1238.SKK2 CMP #42 nRlSO TEST FOR 


1930 SBC BV -vRND STORE 


SHE SKK1 nR HIT ON THE 


i940 STA Tl NIT IN Tl. 


1230 JMP LBAT 'SIDE OF BAT 


1938 


1260 


1968.8T1 LDA #31 nMOVE TO TAB 


-1270. SKK1 CMP #37 -AND OTHER ONE 


1970 JSR OSWRCH NPOS.OF START 


1238 BNE SKK3 


1985 LDA BP NOF BAT. 


1290 JMP RBAT 


1990 JSR OSWRCH 


1300 

1310. SKK3 LOA BY MF BALL HAS 


2000 LDA #21 


2018 JSR OSWRCH 


1320 CMP #21 NGONE OUT. 
1338 BNE SKP4 NRETURN TO 


2028 

2038 LDY BL nNEXT FEW 


1340 RTS nBASIC. 


2040 IDA »ASC" " NLINES DEALS 


1350 

1360. SKP4 LDA Tl nSEE IF BALL 


2050. BT2 JSR OSWRCH nWITH RUBBING 


2060 DEYBNE BT2 nOUT OLD BAT. 


1378 CMP #124 \HAS HIT A 


2070 LDA DB 



(continued from page 81) 

Perform Tab 

Test z and x keys 

on keyboard 1760-1790 OSBYTEI129) 

Printing spaces to 

rub out bat 2030-2090 OSWRCH 

They are repeated at several different places in 

the program. The assembly code is fully 

commented so it should be possible to develop 

the game further if required. 



20S0 




BEO BT3 


2098 




LDA «ASC" "=JSR OSWRCH 


2100 






2110. 


BT3 


LDA P8 NNEXT SECTION 


2120 




CLC -ADC Tl NWORKS OUT 


2130 




STA T2 NPOSITIONAL 


2148 




AND *1'STA T3 \DETRILS OF 


2130 




LDA T2LSR A NNEW BAT AND 


2160 




STA T4 NSTORES THEM. 


2170 






2180 




CLC NHORK OUT END 


2190 




ADC BL npos.OF BAT 


22C a 




CLC SAND SEE IF 


2210 




ADC T3 nTOO FAR TO 


2220 




CMP #39 nRIGHTKIF SO 


2230 




BCC BTT NDO NEXT BIT) 


2240 




LDA #38 NMOVE BAT TO 


2230 




SEC 'SBC BL NRIGHTMOST 


2260 




STA BP NPOSITION 


2278 




ASL A. STA PB 


2230 




LDA #0 STA DB 


2290 




JMP BT4 


2380 






2310. 


BTT 


LDA T4 NHAS BAT HIT 


2320 




CMP #2 NWfiLL AT LEFT 


2330 




BCS BTO NNO-SKIP 


2340 




LDA #4 'STA PB 


2330 




LDA #8 STA DB 


2360 




LDA #2 'STA BP 


2370 




JMP BT4 


2380 






2390. 


BTO 


LDA T2'STA PB nTRANSFER 


2460 




LDA T3'STA DB nTO PERMANENT 


2418 




LDA T4'STfl BP NRECISTERS. 


2420 






2430. 


BT4 


LDA #31 NDRAU BAT AT 


2448 




JSR OSWRCH NPOSITION 


2430 




LDA BP NG1VEN BY THE 


2460 




JSR OSWRCH NCONTENTS OF 


2478 




LDA #21 NTHE PERMNT. 


2430 




JSR OSWRCH nREGISTERS. 


2430 




LDA DB 


2388 




BEQ BT3 


2510 




LDA #42 JMP 8T6 


2328. 


BT5 


LDA #47 


2330. 


6T6 


JSR OSWRCH 


2548 




LDY BL'LDA #47 


2550. 


6T7 


DEY'SEQ BT8 


2560 




JSR OSWRCH 


2378 




JMP BT7 


2380. 


BTB 


LDA DB 


2598 




BEQ BT9 


2600 




LDA #37 JSR OSWRCH 


2610. 


BT3 


JMP BALL NRETURN TO START 


2628 






2638 






2640NTHE 


NEXT BIT IS THE ROUTINE FOR 


2630NUHEK 


THA BALL HITS THE "ROOF" 


2668 






2670. 


LID 


LDA PX'CMP #4 'BNE LD8 


2680 




LDA PYCMP #6 BNE LD0 


2698 




LDA #0 SEC 'SBC XV 'STA XV 


2700. 


LD8 


LDA #150 nSET UP PITCH 


2718. 


LD1 


STA PITCH NTO BE BEEPED 


2720 




LDfl #0 NNEGATE AND 


2730 




SEC SBC YV nRE-STORE Y 


2740 




STA YV NCOMPONENT OF 


2750 




JMP PIP NBALL VELOITY 


:-'■'■' 






2770N 

2788 

2798. 


AND 


WHEN THE BALL HITS THE SIDE' 


SIDE 


LDA #98 NAS BEFORE. . . 


2880 




STA PITCH 


2318 




LDA H0 


2828 




SEC SBC XV 


2830 




STA XV 


2348 




LDA BY 


2858 




CMP #21 


2860 




BCC SID1 


2870 




LDA PB 


2880 




CMP #3 


2890 




BCC SI 02 


2900 




JMP SKK3 


2910. 


SID2 


LDA #0' SEC SBC YV'STA YV 


2920. 


SID1 


JMP PIP 


2938 






2940\AND 


WHEN THE BRLL HITS THE BAT' 


2938 






2960. 


BAT 


LDA XV NBALL LEAVES 


2970 




BMI Bl -.MIDDLE OF 8P.T 

(continued on page 85) 
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CAMEL PRODUCTS 

MEMIC-81.2 Faster than a Floppy. Easter than an EPROM. 
A 4K CMOS memory and Lithium battery unit. Saves 
programmes upto 10 years without external power. Plug it into the 
ZX81 and flick a switch and your program is ready for retrieval. A 
simple PRINT USR . . . entry loads your program into RAM. 
Resides in 8-12K but can be moved to 12-16K. Comprehensive 
notes -i- example. £29.95 

CRAMIC 81,2 

Banish the Whir, Click and Try 
again of ZX81 Systems 

16K CMOS RAM and Lithium 
battery in cabled ABS case, with 
expansion adaptor. 
Powers off the ZX81 when 
running. Resides in 16-32K. Can 
be used like an ordinary I6K but 
can also retain program upto 10 1 
years. Ingenious hardware/ 
software allows swopping of 
RAMs from program £79.95 

ROM-81 

Provides two 24 pin sockets for up to 8K of EPROM memory in 
the 8-16K area. Eproms are permanent memory which require 
programmers (see below) to write to them. Can use 2516/32 or 
2716/32 £14.95 

PIO-81 

An 8 + 8 line parallel Input/Output card which lets the ZX81 
communicate with external systems. Rugged TTL chips used. 
Connections on two 8 pin sockets. £13.00 

DREAM-81 A 64K with extras 

Full 64K Rampack with link options to disable 0-8-16K. Plus a 28 
pin EPROM socket for 2716/2732/2764 and even the latest 27128 
from Intel. Fast/slow Eprom option. Professionally built and 
tested. In an ABS case with an LED indicator. £69.95 

NEW CAMEL PACK NEW 

Finally, from a prestigious consultancy ... A compactly built & 
tested 16K RAM for the ZX81. But WOW! Look at the price 

£17.35 

NEW PR0MER-81 NEW 

At last! A low cost reliable programmer for 2516/32, 2716/32 
EPROMS. This is the solution to using EPROMs instead of tape. 
Requires 4xPP3 batteries for a regulated 25 volts. Remarkably 
priced at £19.95 

NEW BLOPROM-81 NEW 

A highly sophisticated Eprom programmer for the 2516, 27XX 
single supply families. Yes, even the 27128 from Intel. Check, 
Read, Program + Verify all or part of Eprom. 
So immensely user friendly you'll hardly need the manual. 
Designed for the beginner but includes a single key entry route for 
the professional. Supplied as firmware, the m/c driver routine 
alone is worth more than the price of BLOPROM-81. No 
Personality Cards or other additions, just a ZX81. Several inbuilt 
safely features. On-board Vpp generation. 28 pin ZIF socket. 
Cabled connector and extender plug. ABS case. 
Note: Can provide up to 36 inputs or 40 outputs as an I/O £79.95 
NEW PIO-SP NEW 

An 8 + 8 line parallel input/output card for SPECTRUM £18.50 

~~ OTHER CAMEL PRODUCTS 

MEMIC L Two kilobyte battery backed CMOS RAM unit for 
2716/32 socket in any system £26.05 

MEMIC L.2 four kB version of above £35.95 

APPLE PAD 12" Rainbow cabled connector for Apple slots 

£5.95 
PPS Cased, switched PSU. +5, + 12, -12V, @ 3, 1, 0.25A 

£44.95 
MSB Monitor Stand for BBC micro. Sits over the Beeb 
17"xI2"x3.75"P + P£3.50 £19.95 

PSS Standard printer stands for 
OKI, Epson etc. 15" x 12" x 4.5" 
P + PO.50 £16.95 

PSL Urge model 17" x 14.5" x 
3.75" P + P £3.50 £19.95 

POT Printer Output Tray for 
II" fanfold paper P+P £3.50 

£16.95 

' UK, VAT extra. No VAT on exports P + P UK, Free 
Europe + 5°/'o — Overseas + 10%. 
>» i .«i« L'K & Worldwide dealerships available. 



Maoekctroncs lid. One Mtion Rd. Cambridge. CB4 W f kl (02231 314814 




tf 



Oakleaf computers 

Education Hobbyist ft Small Business Computers 

OO0 



LTD 



Model B 

100K Single Disk 

100K Twin Disk 



£399.00* 
£265.00* 
£389.00* 



OAKTREE WORKSTATION 

Teak £24.95 white £22.95 

ELECTRON — for detail 

Acorn Atom & BBC Twin User 
Joystick Interfaces £13.95 

(Free Carriage — Please state model) 
All Prices include *£8.00 Carriage 

V.A.T. 



BBC 
SOFTWARE & 
ASSESSORIES 



Em 



MNI 






NETWORKING 

& EDUCATION 

SPECIALISTS 



r >IC0RN 



Please send your 
remittance to: — 

SPECIALISTS 



121 DUDLEY ROAD. GRANTHAM. 
LINGS NG31 9AD T.,1: (0476) 76394 . 



SOFTWARE 

fbr ZM-81,zx spectrum BBC micro 

50 New maths programs — improve your maths 
and programming skills by playing Simon maths 
Games. 

Choose your own level of difficulty — suit ages 10-16. 

10 programs on each tape — most incorporate 
Moving Graphics and are fun to run. 

Let your computer help you to pass your exams. 

Maths 1 Number, Area. Fractions. Decimals. Money, Length. 
Number. Estimation. Test 1. Came 1 

Maths 2 volume. Ratio. Percentages. Perimeter, Bases. Time. 
Number. Estimation. Test 2. Came 2 

Maths 3 Directed Number. Co-ordinates. Angles. Scale, Probability, 
Density, Temperature. Estimation, Test 5. Came 3 

Maths 4 Square Roots, indices. Circles, inequalities. Statistics, 
Number. Fractions. Angles. Test 4, Came 4 

Maths 5 Equations. Directed Number. Statistics. 

Probability. Circles. Equations. Pythagoras. 
Simultaneous Equations. Test 5. Came 5 

Simon Soft wore 

Quality tapes copied al normal speed lor better 
eproduction. 

Cassettes with 10 programs, lull instructions 

and Printed Programs £6 (inc. VAT). Please add £lp&p 

FREE! blank tape with each set ordered. 

Send cheque/PO to: Simon Software, Dept. E.S. 

(or Requisition Order). Freepost. New End, 
Redditch, Worcestershire B96 6NE. 
(Please state ZX-81 (1 K). (16K) or BBC Micro) 
or ZX Spectrum. 
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page 83) 




2980 




LDY 


(»} 


UITH UNIT .: 


2990 




STY 


XV 


^VELOCITY IN 


3000 




JMP 


B2 


•^MAGNITUDE 


3010. 


Bl 


LDY 


#235 




3020 




STY 


XV 




3030. 


B2 


LOR 


«10 




3040 




'■IP 


LD1 




3850 










see©. 


RSRT 


LDR 


*2 


vIF BftLL HIT 


3070 




STR 


XV 


-EDGE OF BRT 


3051? 




JMP 


B2 


SD1FFERENT 


3090. 


LBftT 


LDR 


*254 


n BOUNCING 


3100 




STR 


XV 


-sOCCURS 


3110 




JMP 


82 




3120 










3130^THE 


NEXT 


SECTION 


DEALS WITH THE 


3J40N 


BOLL 


HflVIKi 


* BRICK. 


3150 










3150. 


BRICK 


RK OUT THE 


3170 




SEC 




.ROW NUMBER 


3)80 




sec 


BY 


nRND PUT IT 


3190 




CLC 




SIN Tl. 


3200 




RDC 


WS 




5210 




STR 


Tl 




3220 










3230 




LDfl 


BX 


\NOU WORK OUT 


3240 




SEC 


SBC #2 


-THE START 


3250 




RND 


#&FC 


\POS.OF BRICK 


3260 




CLC 


RDC #2 




3270 




STR 


T2 


s «T2 


3280 










3290 




LDR 


#31 


\D0 A TAB TO 


3300 




JSR 


OSWRCH 


vTHEBEG INNING 


3310 




LDfl 


T2 


■v.OF THE BRIC^ 


3320 




JSR 


OSURCH 




3330 




LDfl 


BY 




3340 




JSR 


OSWRCH 




3350 










3360 




LDfl 


♦tRSC" " 


\NOW BLANK OUT 


3370 




JSR 


OSWRCH 


\BRICK 


3380 




JSR 


OSWRCH 




3390 




JSR 


OSWRCH 




3400 




JSR 


OSWRCH 




3410 










3420 




LDfl 


Tl 


^UORK OUT 


3430 




TAX 




\PITCH OFBEEP 



3440 


RSL A 




3450 


RSL ft 




3460 


ASL R 




3478 


RSL R 




3480 


STR PITCH 




3490 






3500 


TXA 


INCREMENT 


->510 


CLC RDC SV. 


NSCORE RS PER 


3520 


STR SJi 


NRObJ HIT. 


353© 


LDR #0 


xHOTE-SCORE 


3340 


RDC Sfc+1 


xIS fl 2-BYTE 


3550 


STR S*+l 


^QUANTITY 


3360 


JSR PRMS 


\THIS ROUTINE CHECKS HOW HIGH THE SCORE IS AND 


CHANGES THE DIFFICULTY ACCORDINGLY. 


3570 






350Q 


LDR THRU 


--NEGATE y-CMP 


3590 


BMI IBC 


\QF VELOCITY 


3600 


LDfl #0 


MF NOT 


3610 


SEC -SBC YV 


S8RERKTHR0UGH 


3620 


STR YV 




3630 






3640. IBC 


LDfl BC 




3650 


CLC RDC #1 


n INCREMENT 


3660 


STR BC 


nBRICK COUNT 


3670 






3680 


LDR #0: Tfl'V> TAX 


3698 






3700s THE FOLLOWING SUBROUTINE USES A LOOK UP TABLE CRLLED "LEVEL" TO DECIDE 


ON THE SPEED OF THE GAME 


FOR ANY PARTICULAR SCORE LESS THAN 1024 


3710. PRMS LDX SX+1 


nGET scorehich 


3720 


LDY S5i 


vGET SCORE LOW 


3730 


TXA'ROR A 




3740 


TfiX ■ TYR 




3750 


ROR fl'TRY'TXfl 




3760 


ROR fl'TRX=TYA 




3770 


ROR FT TRY 




3780 


LSR A LSR fl LSR RLSR R 


3790 


TRX'LDR LEVEL 


X^STft SPEED 'RTS 


3800. DELAY PHA 1 TYR > PHA ■ " 


rXA 1 PHA 


3810 


LDX SPEED 




3S20.D2 


LDY *255 




"-.Dl 


DEY BNE Dl 




3848 


DEX'BNE D2 




3858 


PLR 1 TAX 1 PLR " TRY 1 PLA • RTS 


38601 






3S70NEXT 


PASS* 




3388ENDPR0C 


■ 



SEVERN SOFTWARE 




MORIA 

SPECTRUM 16K/48K 
0RIC48K 



SPECTRUM - ORIC 



£4.95 inc. 
£4.95 inc. 



QUINCY 

SPECTRUM 48K 



£5.93 inc. 



A challenging graphic adventure set in the 
Mines of Moria. Can you survive 
encounters with the Monsters of Middle- 
Earth? Will the Wizard help you? Are you 
fated to die beside the sealed doors? Or 
have you the power to open them? 
Unless you find Durin's Ring you will never 
leave the Mines alive! 
A game to test your character, 
mWe guarantee to replace at once any 

cassettee sold by us that fails to had on 

receipt. 
• The exact software specification varies 

from machine to machine particularly with 

regard to sound and graphics. 

PLEASE SEND ME 

(STATE MACHINE TYPE) 

I ENCLOSE CHEQUE/P.O. FOR £ 

NAME 

ADDRESS 



POSTCODE 

SEVERN SOFTWARE 

5, SCHOOL CRESCENT, 

LYDNEY, GLOS GL15 5TA 



Get the most from your Micro. 

• A specially-commissioned version of 
that well-known 5-Dice game for 2-6 
players, played and enjoyed by families 
world-wide. 

Why play alone when the whole family 
or a few friends can join in? 
This is not merely a game of chance. 
You can only win by skilful playing. 
Easy to learn but totally absorbing. 
Features: — 

• Full colour and graphic game 
displays. 

• Individual screen score cards. 

• Dice control. 

• Full choice of score card entries, 
based on individual strategy. 

• Hold and clear facilities for dice 
scores. 

• Earn a bonus score. 

• Save game facility. 

Become the QUINCY CHAMP in your 

house. 

•Written by TONY CHURCHER. 

• DEALER ENQUIRIES 
WELCOME 



GRAIL 

SPECTRUM 16K/48K 
0RIC48K 



£4.95 INC. 
£4.95 INC. 



Exciting graphic adventure. Where in the 

Castle Perilous is the HOLY GRAIL? 

Gather armour and weapons to fight 

Monsters. Sell treasure to a Trader in 

exchange for strength potions and wound 

ointment. 

Where will the Warp take you to? 

The Knights of the Round Table under-took 

such quests as a test of their knighthood. 

For you it will prove a test of skill, logic, 

intelligence and luck. 



ATTENTION SINCLAIR ENTHUSIASTS 

Send us your SPECTRUM programs for 

assessment. You will find us friendly and 

professional. 

If we find your material interesting we will help 

you to develop it into a mutually beneficial 

commerical package. 



•ASK FOR SEVERN 
SOFTWARE AT YOUR 
LOCAL COMPUTER SHOP. 
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SIR Computers Ltd 
CARDIFF 

Agents for Acorn, BBC and TORCH 
Computers 



BBC Microcomputers 

Model B £399.00 

Model 8 with disc interface £509.00 

Single 100K disc drive £249.00 

Dual2 x 100Kdiscdrive £389.00 

The disc manual and utilities disc are both included. 

Upgrade of BBC Model A to B £90.00 

Please telephone for up to date information on Prestel, Teletext, 
speech synthesis, second processors, etc. 



TORCH Computers 

2-80 Disc Pack for the BBC Microcomputer £897.00 

This unit connects to the BBC Micro in the same way as a 
normal disc drive, but as well as offering a dual 2 x 400K disc 
drive for use under BBC BASIC or other languages it provides the 
option of using the wide range of CP/M software available for 
business and data processing applications. The firmware supplied 
with the machine allows switching between BASIC and CPN, a 
powerful operating system developed from CP/M 2.2. 

In addition to the disc pack a second processor is supplied. This 
is a Z-80A with its own 64K RAM card, communicating with the 
6502A in the BBC computer through the 'Tube'. Typically the 
speed of execution of programs under the twin-processor system 
is increased by up to 50% compared with a conventional single- 
processor computer. 

A third processor, the 16 bit 68000, will shortly be available. 
TORCH CF240 £2,795.00 

This an extension of the BBC microcomputer/ Torch disc pack 
system, available in a single unit. The computer contains a BBC 
based peripheral processor connected to the main Z-80 computer, 
a dual 2 x 400K disc drive as described above, a high resolution 
(80 character) colour monitor and a complete British Telecom 
approved 1200 baud modem. It is the only microcomputer which 
has been granted permission for direct connection to the Public 
Switched Telephone Network both in the U.K. and the United 
States. 

The TORCH can communicate either directly with another 
TORCH or with virtually any other type of computer via Prestel. 
Using the Gateway facility of Prestel it is possible for the TORCH 
to access vast amounts of information stored by private 
organisations on public database systems. The Mailbox facility of 
Prestell also allows the use of electronic mail. 

TORCH CH240/10 As above but with a 10 MB hard disc drive. 
TORCH CH240/21 As above but with a 21 MB hard disc drive. 

Peripherals 

Seikosha GP 10OA printer .' £229.00 

NEC PC 8023 printer £389.00 

Epson FX 80 F/T type 3 printer £470.00 

Microvitec 14" RGB Monitor £299.00 

Kaga 12" RGB Monitor £280.00 

Sanyo 14" RGB Monitor £260.00 

High resolution 12" black/green monitor , £95.00 

We have still got a few Jupiter Ace computers left in stock £89.00 

Software 

We currently hold in stock programs from the following suppliers: 



Acornsoft 

A & F Software 

Bug Byte 

Computer Concepts 

Digital Fantasia 

Gotem 
UK Software 



Level 9 Software 

Molimerx 

MP Software 

Program Power 

Salamander Software 

Software for All 

Superior Software 



Unfortunately we are unable to supply software by mail except as 
part of a larger order. 

Delivery by Interlink of any of the above items £10.00 

Unless otherwise stated ail prices include VAT. 

SIR Computers Ltd. 

91 Whitchurch Road, Cardiff 
Telephone (0222) 21341 



D. A. COMPUTERS LTD 

184 London Road, Leicester LE2 1ND 
Telephone: 0533 549407 

AUTHORISED BBC DEALER AND SERVICE CENTRE 



BOOKS 

Acornsoft Creative Graphics 

£7.50 

Acornsoft Graphs & Chads.. £7.50 

BBC Revealed £7.95 

Basic Prog, on B.B.C £5.95 

Let Your BBC Teach You. . . £6.45 
Programming the 6502 — Zaks 

£10.75 

Assembler Language Progs 

£8.95 

30+ Progs, (or Ihe B.B.C £4.95 

Pract. Progs lor BBC & Atom 

£5.95 

Easy Prog, for the BBC £5.95 

B.B.C. SOFTWARE 

Complete Range of Acornsoft 

Software £8.65 

Acornsoii Arcade Aclion ... £10.35 

Lisp Cassette £14.65 

Forth Cassette £14.65 

Range of Program Power Software 
Range of Niblesoll Software 

Beeb Invaders £6.09 

Maze Monster /Dodgems/Cube 

£5.66 

Geographic Quiz £5.66 

Games for I6KBBC £5.66 

Disassemble.' & Character 

Builder £4.35 

B.8 C. Micfo Covers: 

Vinyl £4.50 Cotton £2.50 

Prices DO NOT include VAT. Postage 50p on all terns except Computers. 
Monitors. Disc Drives and Printers £7.00 



B.8.C. HARDWARE 

BBC Model A £261.30 

B.B.C Model B £348.26 

Single Disc Drive £189.00 

12" B & W Monitor £86.00 

14" Mtcrovitec Monitor.... £250.00 

Sanyo Cassette Unrt £20.00 

Cassette Leads .£2.00 

UPGRADES 

Complete A to B Kit £58.00 

Disc l/face Kti £70.00 

Memory Upgrade Kit £21.74 

Analogue Upgrade Kit £9.40 

Printer & User I/O Kit £9.40 

Serial & RGB Kit £11.45 

Expansion Bus Kit £7.95 

Pitting and Testing Extra 

PRINTERS 

Seikosha GP100 £192.00 

Printer Lead — Parallel £13.30 

Printer Lead — Serial £7.99 



ATOM SOFTWARE 

Games Packs t-10 ....each £9.00 

Maths Pack 1 &2 each £9.00 

ATOM Business ..£9.00 

ATOM Life Package £9.00 

ATOM Word Pack Rom £26.00 

ATOM Toolbox £22.50 



SPECTRUM 

24 LINE INPUT/OUTPUT PORT £18.95 

(motherboard not required) 

MOTHERBOARD - SIX SLOTS £26.50 

MOTHERBOARD PCB ONLY £ 6.50 

SPECTRUM 28 WAY CONNECTOR £ 3.25 

MALE CONNECTOR £ 1.90 

34 WAY RIBBON CABLE permetre£ 1.80 

ZX81 

40 KEY KEYBOARD £20.00 

SPAREKEYS each£ 0.25 

MOTHERBOARD - TWO SLOTS £15.00 

24 LINE INPUT/OUTPUT PORT £18.95 

16KRAM PACK £25.00 

MUSIC BOARD £18.95 

23 WAY FEMALE CONNECTOR £ 2.50 

MALE CONNECTOR £ 1.60 

24 WAY RIBBON CABLE perrnetre£ 1.40 

GETTING ACQUAINTED WITH YOUR ZX81 £ 4.95 

PROGRAMMING FOR REAL APPLICATIONS £ 6.95 

REAL APPLICATIONS TAPE £11.44 

MASTERING MACHINE CODE £ 7.50 

Prices are for built items. Postage 40p under £4.00. 

Export postage (surface) £1.80. Send SAE for full catalogue. 

Cash with order or ACCESS 



DEPT. YC5 



REDDITCH ELECTRONICS 

21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 
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FILL 






SRCKGROUMO 


<RSCII CODE- 


) 




RST 24 


223 




LD HL <9216> 


33 


36 


LD 8 -C23) 


6 


23 


PUSH ec 


197 




LO B <32> 


6 


32 


LD R <HL> 


126 




CP <32> 


254 


32 


JRNZ <+2> 


32 


2 


LD fl E 


123 




LD <HL> fl 


119 




INC HL 


33 




DJN2 <-18> 


16 


246 


POP BC 


193 




DJNZ <-16> 


16 


240 


JP CIY) 


233 


233 


FILL 






FOREGROUND 


< ASCII CODE- 


) 




RST 24 


223 




LD HL <9216> 


33 


36 1 


LD B C23> 


6 


23 m 


PUSH BC 


19? 




LD B <32> 


6 


32 J 


LD fl <HL> 


126 




CP <32> 


254 


32 


JRZ <+2> 


40 


2 


LD fl E 


123 




LD <HL) fl 


119 




INC HL 


33 




DJNZ <-10> 


16 


246 


POP BC 


193 




DJNZ <-16> 


16 


248 


JP CIY) 


253 


233 


SEARCH8. 




REPLACE 




(ASCII CODE 


SEARCH 


ASCII CODE 


REPLACE- ) 


RST 24 


223 




LD C E 


73 




RST 24 


223 




LD HL C9216) 


33 


36 


LD B <23> 


6 


23 


PUSH BC 


197 




LD B <32> 


6 


32 


LD A <HL> 


126 




CP E 


187 




JRNZ <+2> 


32 


2 


LD fl C 


121 




LD (HL> A 


119 




INC HL 


35 




DJNZ <-9> 


16 


247 


POP BC 


193 




DJNZ (-13) 


16 


241 


JP CIV) 


253 


233 


I MVERT 






< - > 






LD HL <9216> 


33 


36 


LD B <23> 


6 


23 


PUSH BC 


197 




LD B (32> 


6. 


32 


LD A (HL) 


126 




ADD fl (128) 


198 


128 


LD (HL) fl 


119 




INC HL 


35 




DJNZ (-7) 


16 


249 


POP BC 


193 




DJNZ (-13) 


16 


243 


JP ( IY) 


253 


233 



ACES CAN 
GO FASTER 



juP^e 





Forth is fast, but a little bit of machine code will take 
you through the light barrier. Simon Cross shows you 
how to accelerate your Jupiter Ace with this handy kit 
of 10 screen-handling routines for those situations 
where Forth is still not quite fast enough and the 
ultimate speed of machine code is what you require. 



THE JUPITER ACE offers an alternative for 
those who wish to write fast arcade games but 
cannot face the sometimes daunting challenge 
presented by machine code. The speed 
advantage that Forth has over Basic enables 
the games programmer to write "space- 
invader" type programs without reaching for 
an assembler. However, there are still some 
situations where Forth is not quite fast enough 
and the ultimate speed of machine code is 
required. 

One such situation is writing screen- 
handling routines such as scrolling. Try this 
Forth word which fills the screen with a 
character specified by an ASCII code taken 
from the top of the stack: 
: FILL 

9952 9216 

DO 



\ 



DUP I C! 
LOOP 
DROP 

Execute this word by typing an ASCII code 
followed by "fill", for example "42 fill" will 
produce a screenful of stars. It can be seen that 
although the screen is filled quite rapidly, the 
process of printing is visible passing in a wave 
from the top to the bottom of the screen. 
When this routine is written in machine code 
the process appears to be instantaneous; this is 
useful for creating explosion effects and the 
like. The difference in speed between Forth 
and machine code becomes more marked with 
more complex routines such as scrolling. 

Even when routines have to be written in 

machine code the Forth environment still has 

(continued on page 89) 
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V 4 


■ 


* 






\ 




4 
( 


H> 


\ 


ORIC ] 


> 






IRE ~ 

'FT 


| 


SOFTW/ 

fromTANSO 


/ ± / ' x / 




/ORIC 9 

/chess A 

A superb chess game written in 


/ *€0 /oric j ^_J. 

X ZODIAC «T1 'jT FLIGHT " l ^^T^ 

A 36K adventure game that will test Can you fly your new 787 jet on to 


Basic with a Machine Code Move 


your intelligence and patience for the runway without crashing. 


Search Routine. Features high 


hours. Find the 1 2 hidden signs of stalling or running out of fuel? 


resolution colour graphics, record of 


the Zodiac to discover incredible Full digital instrument readout plus 


moves, allows Castling and 


treasures. Can you ward off the cockpit view of final runway 


En-Passant, 5 levels of play and 


angry Yeti? What is the meaning of approach. Superb graphics and 


computer can play btack or white. 


the radio that plays the 'Archers' sound. 


ONLY £9.99 inc VAT 


over and over again (through your Only £9.99 inc VAT 


48K only 


loudspeaker!)? 48Konly 




Only £9.99 inc VAT 


I 




48K only 








Please send me 


Quantity | Total 


Name All cheques payable to 


Oric-Chess at £9.99 




Address TANSOFTLTD 


Zodiac at £9.99 






ELY 


One-Flight at £9.99 




CAMBS 
CB7 4NW 

Tansoft Is the software division of 


TOTAL 


Please send me latest price list 


Postage 


per cassette iS 40p Pteaae allow 20 says for delivery 


Tangerine Computers. 



(continued from page 87 i 
some advantages. The routine can initially be 
written in Forth to test its function in the 
context of the complete program, particularly 
its effects on the stack. If the routine works it 
can be translated into machine code without 
any alterations to the rest of the program. The 
routine is called by its name which is more 
convenient than Rand Usr followed by the 
address, the technique some Basics use. The 
main advantage is that since Forth words can 
be moved around the dictionary by Redefine 
and Load the machine code must be relocat- 
able. 

This article describes 10 screen-handling 
words written in machine code for the Jupiter 
Ace. Any combination of them may be 
included in ordinary Forth programs where 
speed is important. No knowledge of machine 
code is required to use them since once they 
have been entered they act like any other 
words in the Forth dictionary. The simplest 
way to enter the code is by using the defining 
word "Code" described on page 147 of the 
Jupiter Ace manual: 

DEFINER CODE 

DOES> 
CALL 

t 

The machine code is entered by typing Code 
then the name of the word followed by the 
decimal code, each byte being separated by C,. 
For example the Scrollup routine would be 
entered by typing: 

CODE SCROLLUP 33 C, 32 C, 36 C, 
17 C, C, etc. 

On pressing Enter the whole typed section 
will be copied to the upper screen and OK will 
appear after it. The word can then be executed 
by typing its name, for example: 
SCROLLUP 

Code is not a very user-friendly word but, 
since it is not possible to delete it from the 
dictionary when the code has been entered, it 
is important that it should not take up much 
memory space. 

The 10 words will fit into the unexpanded 
3K Jupiter Ace, but this does not leave much 
memory space in which to write programs to 
utilise the routines. It is better to only enter 
the words necessary for a specific program. 

Here is a description of the individual 
words: Scrollup scrolls the entire screen one 
line up and blanks the bottom line; Scrolldown 
scrolls the entire screen one line down and 
blanks the top line; Scrollright scrolls the 
entire screen one column to the right and 
blanks the left-hand column; and Scrollleft 
scrolls the entire screen one column to the left 
and blanks the right-hand column, 

Fillscreen fills the screen with a character 
specified by an ASCII code which should be 
put on the stack before the word is executed. 
Fillscreen uses the RST 24 routine in the 
ROM which takes off the top of the Forth 
stack and puts it in the DE register pair. Fill- 
foreground fills all the non-blank areas of the 
screen with a character specified by an ASCII 
code on the stack. Fillbackground fills all the 
blank areas of the screen with a character 
specified by an ASCII code on the stack. 

Search&repiace takes two numbers from the 
stack. The first number is the ASCII code of 
the character to be searched for on the screen. 
Any occurrence of this character is replaced by 



another character whose ASCII code is given 
by the second number. This word is useful to 
selectively "flash" parts of the screen for 
explosions or countdowns. 

Invert turns all the characters on the screen 
into their inverse forms. It is useful for 
explosion effects when used in loops such as 
this: 



BANG 
21 1 
DO 

INVERT I 10 
LOOP 



60 BEEP 



Border prints a border round the edge of the 
screen using the character specified by an 
ASCII code on the stack. 



SCROLLUP 1 




EX DE HL 


235 




< - ) 






DEC HL 


43 




LD HL <9248> 


33 


32 36 


POP ec 


193 




LD DE <9216> 


17 


36 


DJNZ <-21> 


16 


235 


LD B (22) 


6 


22 


JP <IY> 


253 


233 


PUSH BC 


197 










LD B <32> 


6 


32 


SCROLLLEF 


LD fl <HL) 


126 




C - > 






EX DE HL 
LD CHL) fl 
INC HL 


235 

119 
35 




LD HL <9217> 
LD DE <9216> 
LD B <23> 


33 

17 

6 


1 36 
8 36 
23 


EX DE HL 


235 




PUSH 8C 


197 




INC HL 


35 




LD B <31) 


6 


31 


DJNZ (-S> 


16 


248 


LD fl <HL> 


126 




POP BC 


193 




EX DE HL 


235 




DJNZ <-14) 


16 


242 


LD <HL) fl 


119 




DEC HL 


43 




INC HL 


35 




LD fl <32> 


62 


32 


EX DE HL 


235 




LD B fl 
LD <HL> fl 
DEC HL 
DJNZ <-4> 

JP UY> 


71 

119 

43 

16 

253 


252 
233 


INC HL 
DJNZ <-e> 
EX DE HL 
LD fl <32> 
LD <HL) fl 
INC HL 


35 
16 

235 
62 

119 
35 


248 

32 


SCROLLD >WM 


EX DE HL 


235 




< - ) 






INC HL 


35 




LD HL <9919> 


33 


191 38 


POP BC 


193 




LD DE <9951> 
LD B <22> 


17 
6 


223 38 
22 


DJNZ <-21 ) 
JP <IY> 


16 
253 


235 
233 


PUSH BC 


197 










LD B <32> 


6 


32 


FILLSCF 


LD fl <HL> 


126 




< ASCII CODE- 


> 




EX DE HL 


235 




RST 24 


223 




LD <HL> fl 


119 




LD fl E 


123 




DEC HL 


43 




LD HL <9216> 


33 


36 


EX DE HL 


235 




LD B <23> 


6 


23 


DEC HL 


43 




PUSH BC 


197 




DJNZ <-8> 


16 


248 


LD B <32> 


6 


32 


POP BC 


193 




LD <HL> fl 


119 




DJNZ <-14> 


16 


242 


INC HL 


35 




INC HL 


33 




DJNZ <-4) 


16 


252 


LD fl <32> 


62 


32 


POP BC 


193 




LD B fl 


71 




DJNZ <-10> 


16 


246 


LD <HL> fl 


119 




JP (IV) 


253 


233 


INC HL 


35 










DJNZ <-4> 


16 


252 


BOROER 






JP (IY) 


253 


233 


< ASCII CODE- 
RST 24 


> 

223 




SCROLLR 


LD fl E 


123 




< - > 






LD HL <9216> 


33 


36 


LD HL <9950) 


33 


222 38 


LD B <32> 


6 


32 


LD DE C9951 > 


17 


223 38 


LD <HL> fl 


119 




LD B <23) 


6 


23 


INC HL 


35 




PUSH BC 


197 




DJNZ <-4> 


16 


252 


LD B on 


6 


31 


LD DE Ol) 


17 


31 


LD fl <HL> 


126 




LD B (21) 


6 


21 


EX DE HL 


233 




LD <HL> A 


119 




LD <HL> fl 


119 




ADD HL DE 


23 




DEC HL 


43 




LD <HL> A 


119 




EX DE HL 


235 




INC HL 


35 




DEC HL 


43 




DJNZ <-6) 


16 


250 


DJNZ <-B) 


16 


248 


LD B <32> 


6 


32 


EX DE HL 


235 




LD <HL> fl 


119 




LD fl <32> 


62 


32 


INC HL 


35 




LD (HL> fl 


119 




DJNZ <-4> 


16 


252 


DEC HL 


43 




JP CIY> 


253 


233 
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SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 










BLACK CRYSTAL 

THE QUEST IS ABOUT TO BEGIN 

The ultimate roie-ptayir.e adventure for the SPECTRUM/ZX81. 
You cart become a warrior, elf or wizard on e Quest to find and use 
the ring* of creation: to destroy the Slack Crystal and defeat the 
Lords of Chaos. Held within six programs lies a land of fabulous 
treasures and mythical monsters. Journey through the land of 
Beroth. explore the castle of shadows, descend into the 
Shaggoths lair, search for diamonds in the sea of sand but beware 
of sand sharks! Confront the fire demon in his temple, battle 
against the Lords of Chaos and win your way to the Black Crystal. 

By splitting Black Crystal into six programs we can provide more 
variety and detail than any other adventure for the Sinclair 
computers. 

Real time monster battles. Superb graphics. Save game feature. 
All six parts are supplied together on cassette, boxed with 
instruction booklet. 

SPECTRUM 48K: 180K OF PROGRAM 

IN SIX PARTS - ONLY £7.50 
ZX81 16K: OVER 100K OF PROGRAM 

IN SEVEN PARTS - ONLY £7.50 

WHY PAY MORE FOR LESS OF AN 

ADVENTURE 




C'DHIlt 

To: CARNELL SOFTWARE. DEPT Z 4 STAUNTON RO. SLOUGH. SL2 INT. 
Please send mo: Black Crystal for my, 

D Spectrum48K C7.50 

D ZX816K C7.50 

I enclose a cheque/postal o-der (payable to Carneu Software) for£ 

NAME 

ADDRESS 



TRADE ENQUIRIES WELCOME 



Educational ■ Software 

ngica 



HIGH QUALITY SOFTWARE FOR 
THE BBC MICRO 

LASERMATHS 

An educational game based on addition, subtraction, multiplication and division of 
whole numbers. The more answers you get right the more alien spacecraft you can 
destroy, and the higher your rank becomes. Highly motivating. Type, size and difficulty 
level of problems can all be sot. Full colour graphics and sound. Now in use in Primary, 
Secondary a nd Special Schools. Ideal for home use . E7. 50 

"* AS SEEN ON BBC TV ••• 

MAP REFERENCES 

A two program package to practise 6-Figure Grid References. Graded difficulty-find the 
Pirate Treasure or Guide the helicopter to the enemy submarine! Full colour animated 
graphics and sound. £7.50 

CLASSMASTER 

A sophisticated teacher's markbook analysis program. Sort, Rank, Edit, Prim. Save on 
Tape. Includes sample DATA tape and comprehensive Training Manual £20.00 

KEYDEFINER 

Make your programming easier. Provides up to 60 defined function keys on the BBC 
micro . Choose Teletext codes. B AS IC keywords. Assembler mnemonics or your own set 
of key definitions created with this package. Easy to use — very powerful. Machine cede 
routines save memory in your programs, make listings easier to read. ... £7.50 

PICTURE 

A sophisticated, versatile and s'mple to use character defining package with outstanding 
facilities for character manipulation. Design a character, rotate it, invert it. mirror It or put 
it in reverse field. View characters in other Modes. Combine characters into high 
resolution pictures. Save characters and pictures on tape. Full : Uustrated instruction 
booklet £7.60 

Available soon: MELODY. GRAPH PACK. WORD PLAY. 

All our software has been thoroughly field tested before release and comes on high 
quality cassettes, fully guaranteed for one year. Each package s accompanied by a 
detailed irstruclion booklet, descnbng the program end how to use it. Our pgorams are 
already in use in many schools throughout the country. All programs wilt work on all 
Operating Systems, and are Disk compatible. 
Please add 50p p&p per order. Detailed catalogues available ISAE please). 

Sales Department 

Logical Educational Software 

12, Rowditch Avenue, Derby DE3 3LD 

Also available from selected BBC stockists. 



D0BS0FT 

BBC SOFTWARE 

HURRY! available now 2 fabulous new games and other 
programs, educational and utilities. 



THE GRANGE ADVENTURE 

A full graphical adventure set In a comprehensive school. Plenty of laughs. 
Colour and Sound. 

Model B £7.95 

HELL'S LANDING 

An action packed variable skill program in which you land your craft by 
bombing the city below. In both BASIC and machine code. 

Model A and B £5.95 

EDUCATIONAL 

Teach yourself to use BBC Computer. Geography and Maths programs, 

£5 each or all three for £12 

UTILITIES 

SALVAGE. Salvage your 0.1. operating system faults from cassette and 
your program from the bad program error. An invaluable program. 

Mode A and B £3.95 
80 Second EPSON Hi-resolution printet dump. £3.00 

1 .2 Operating System RS423 receive and transmit program. 

Model B £3.00 



70 order please send cheoue/P, 0. made payable to: 

DOBSOFT 

"Rivendell", 13 Pwll-y-min, 
Peterston-super-Ely, Cardiff CF5 6LR 
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STRUCTURES 
FOR BBC 

Woodward and Berry's 
card game makes learning 
structures fun. 

We ALL KNOW what it is "like — you get a 
brilliant idea, so you dash to the machine, and 
start bashing keys in excitement. Hours later, 
what seemed to be so straightforward has 
become a nightmare. So, you down the last 
coffee, dump the program to tape, and stagger 
off to bed, hoping it will be all right in the 
morning. In fact, next morning your program 
looks for all the world as though it were the 
work of an alien intelligence. You plod 
through it, trying to remember what the 
variables represent, and just why you added 
that complicated set ofconditions to statement 
10204. The logical paths through your pro- 
gram intertwine, like a bowl of spaghetti. 

This does not prove that you are not cut out 
for programming. The job did not go wrong 
because of lack of programming skill — it was 
doomed from the moment you switched on the 
machine because you started unprepared. Pro- 
gramming is an error-prone business — a 
spelling mistake in a letter is pretty trivial, but 
in a computer program absolute accuracy is 
crucial. 

Although errors are inevitable, the earlier in 
the development process they are discovered, 
the easier and quicker it will be to fix them. 

The most efficient, accurate, testable and 
maintainable computer programs are those 
whose structure most closely resembles the job 
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HOUSE OF CARDS 



that the program has been designed to do. 

Writing programs that work, and com- 
pleting them before you get fed up with them, 
is fun. Unless we pay due regard to the above 
maxim, that fun will be replaced by misery 
and frustration. So, what we want is a 
methodology for approaching this program- 
ming task — and structured programming is 
just that. 

Let's go back to that wonderful inspirational 
moment when the idea comes. Instead of 
rushing to your machine and spoiling it all, 
grab a piece of paper and write down in plain 
language what the objective of the program is. 
The original statement is usually termed "the 
problem". Next, try to break down the main 
problem into subordinate problems, the 
essential things your program has to achieve to 
solve the problem. You can continue in this 
way, building a hierachy of problems at 
increasing levels of detail. 

So far, this may all sound pretty trite — 
where is the methodology? There are many 
different schemes to be found in books and in 



use, but they all attempt to show the same 
things: a hierachy of problems; decisions or 
branches; loops or iterations. 

From now on, we will try to explain the 
process by developing a program to play the 
card game of Pelmanism. If you are not 
familiar with the game, do not worry — all will 
be revealed as we proceed. You will acquire 
the necessary knowledge as your analysis gets 
deeper into the problem. Approaching pro- 
blem analysis in this layered way is called top- 
down design. 

Figure 1 shows a possible first-level 
breakdown of the Pelmanism problem. The 
main problem, "Play Pelmanism", is found to 
consist of two sub-problems, "Set up game" 
and "Play Game". The diagram is read top-to- 
bottom, left to right, so the diagram tells you 
that you have to set up the game before you 
can play it. 

We discover that set-up consists of getting a 
pack of playing cards, shufiling them, and 
then laying them all, face down, in random 
places on the table. Figure 2 shows how these 



sequential tasks are added to the diagram. 

That is probably as far as we need to go at 
present in the set-up problem area, so let us 
now analyse the play-game problem. We 
discover the rules are that two players take 
turns. At each turn, the player turns up two 
cards. If they are of the same value, for 
example two kings, the player gets a point, and 
the cards are removed. 

If they are not of the same value, they are 
replaced in their original positions, face down. 
So, we have a loop — rotate around the players 
in turn — and a decision — if the cards match, 
do one thing, otherwise do something else. 
Figure 3 shows how the play-game problem 
can be broken down to incorporate these tasks, 
and includes the loop and the decision. The 
loops are represented by curved arrows. The 
decision is represented by a little diamond. 

It should be apparent that what happens on 

Player B's turn is essentially the same as 

happens for Player A. We have revealed a 

whole chunk of problem which might have 

/continued on page 99) 
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It can do a powerful job for yo 



FECIAL LIMITED 
OFFER 

Buy just any two programs at £19.95 

and take one at £19.95 

FREE! 



CASH BOOK ACCOUNTS 

PROGRAM FOR 

BBC MICRO... £95 .00 




t*e* 



One of the most innovative business 
prosrams on the market. Most serious 
accountancy packases are written and 
coded by professional and competent 
programmers. The Gemini Cashbook Accounting 
program was written by practising Chartered Accountants and 
coded by professional and competent programmers. This is a 
fundamental difference. 

This practical program is simple to use and will replace your 
manual cash and bank records and by givins you instant 
management information, it may even put your accountant out 
of job! 

With exceptionally exhaustive user documentation, full 
technical back up and product update policy this program will 
increase the efficiency and profitability of your business. Take a 
look at the information this program will provide. 

* summary of VAT information to enable you to complete your 
VAT returns 

* cumulative receipts and payments report analysed over the 
standard profit and loss and balance sheet heading. 

* option for departmental analysis of sales and purchases 

* print out of all transactions 

* journal routine for entering transfers between accounts and 
year end adjustment for debtors, creditors etc. 

* year end trial balance 

* profit and loss account and balance sheet 

These statements can be produced at what ever interval 
you require e.g. monthly, quarterly or annually. 

Coming soon:- Integrated Sales + Purchase Ledgers 



". . . the systems worked immaculately 
when tested . . ." 
"Mailist is a very professional piece of software . 

(Which Micro & Software Review Feo 83) 



Here's a range of software for the independent 
businessman that's designed to harness the power of your 
micro to deliver the vital information you need in all key areas 
of your business. A breakthrough on both price and 
performance, each program is fully tested and comes with all 
the documentation back up you need. 



"Gemini's range of software is in the vanguard of 
the releases for 'serious' micro users ..." 



(Whfcri Micro and Software Revtew) 





SPREADSHEET ANALYSIS 
BEEBCALC £19.95 
DRAGONCALC £19.95 



FOR BBC AND DRAGON 32. Spreadsheet 
put processors have proved to be important 

i tools for using micros in business, scientific 

and domestic financial applications. 
Without any programming knowledge at all, you may:- 

* Set up a computerised spreadsheet, with chosen row and column names. 

* Specify formulae relatins any row or column to any other. 

* Enter your source data and have the results calculated. 

* Save the results on tape (or disk - BBC) for later reloading and manipulation. 

* Print the tabulated results in an elegant report format. 

* Experienced users may access saved files and write their own reporting or 
graphics presentation programs for the results. 

Some typical applications:- 

* Small business accounting applications, e.g. profit and loss statements and 
cashflow projections, break-even analyses etc. 

* Investment project appraisal - anything from double glazing to oil rigs! 

* Comparing rent/leasebuy options 

* Processing the results of scientific experiments or field studies 

* Engineering calculation models 

* In fact, anything that involves repeated re-calcufation of results presented in 
tabular or spreadsheet format 

Program Availability Chart;- 
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jr business at petty cash prices. 




INVOICES AND STATEMENTS . . . £19.95 

Compatible with most micros. Sec tabic. Ideal for the small 
business. A complete suite of programs together with 
generated customer file for producing crisp and efficient 
business invoices and monthly statements on your line printer. All 
calculations include VAT automatically, and the program allows your 
own messages on the form produced. This program gives you superb 
presentation and saves time on one of the most tedious tasks in the 
office. 

COMMERCIAL ACCOUNTS . . . £19.95 

Compatible with most micros. See table. A gem of a 
P" program, all for cassette, with the following features:- Daily 
mUAI Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases 
- other. Sales Ledger. Purchase Ledger. Bank Account. Year to date 
summary. A fully interactive program suitable for all businesses. Files 
can be saved and loaded and totals from one file carried forward to 
another on cassette. Particularly useful from a cash flow point of view, 
with an immediate accessibility to totals for debtors and creditors. Bank 
totally supported with entries for cheque numbers, credits and, of 
course, running balance. 

n MAILING LIST . . . £19.95 

Compatible wrth most micros. See table. A superb 
dedicated database to allow for manipulations of names 
and addresses and other data. Gemini's unique 'searchke/ 
system gives you a further ten 'user-defined parameters' to make your 
own selections. Features include the facility to find a name or detail 
when only part of the detail is known, it will print labels in a variety of 
user specified formats. 



m 




□ DATABASE . . . £19.95 
Compatible with most micros. See table. The program that 
everyone needs, the most valuable and versatile in your 
collection. Facilities include sort search, list print if required. 
Can be used in place of any card index application; once purchased 
you can write your own dedicated database to suit your particular 
needs with a limitless number of entries on separate cassettes. 

STOCK CONTROL . . . £19.95 

Compatible with most micros. See table. Dedicated 
software with all that s necessary to keep control of stock. 
This program will take the tedium out of stock control and 
save time and money. Routines include stock set up, user reference 
number, minimum stock level, financial summary, line print records, 
quick stock summary, add stock, delete/change record and more. 

HOME ACCOUNTS . . . £19.95 

Compatible with most micros. See table. Runs a complete 
home finance package for you with every facility necessary 
for keeping a track of regular and other expenses, bank 

account mortgage, H.P. etc. This program also allows you to plot 

graphically by Listograms your monthly outgoings. 

WORD PROCESSOR . . . £19.95 

Compatible with most micros. See table. This program 
features routines found in much larger and more expensive 
packages with a typical word length of 5-6 letters it allows 
for around 1000 words in memory at one time. Ideal for the user who 
requires a simple program to write letters on his computer. Features 
include, block delete, block insert, search and replace, edit text, display 
text and more. 





Dealer/Trade enquiries invited — generous trade discounts for quantity 

Special ACCESS card instant sales hotline w^ji. A^ACA WLA JLTZ 

for GUARANTEED prompt despatch ... Id* \3£rW&dr&l OD 

24-hr Ansaphone Service. 
All enquiries other than credit card sales to 03952-5832 
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon EX8 2QG 
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Tick the box for Program you require. Prices include V.A.T. and Package and Postage 
Please supply the following cassette software. 

Database £19.95 □ 

Stock Control ......,■,...-.».>...,-,.. „_.„„._...„.. £19.95 D 

Mailing List _ _ ..„ £19.95 □ 

Invoices and Statements £19.95 Q 

Commercial Accounts £19.95 C 

Home Accounts ....... £19.95 D 



ZX81 16K Database „ £9.95 D 

B8C Cosh Book <». v-.«* , _ £95.00 D 

BBC Disks - other titles £23.95 D 

Osborne Disk Database £23 95 D 

Word processor _ £1 9.95 □ 

Beebcak: _ „ ... £19.95 D 

Dragoncalc -... £19.95 □ 



Name_ 



Address. 



Machine Type, 
I enclose 



^Memory Size_ 



Make cheques and postal orders payable to Gemini Marketing Ltd. 



Diners Card Number^ 



X1TIMAJ10M41 



^Access Number_ 
Signature 



m 

Gemini. Functional Software Specialists, 9 Salterton Road, Exmouth, 
Devon EX8 2QG. ycs 
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Sinclair ZX Spectr 



16Kor48KRAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£125! 



First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81 . But its 
new16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16Kof RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60. 




Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer- available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour- 8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound -BEEP command with variable 
pitch and duration. 

• Massive RAM -16K or 48K. 

• Full-size moving-key keyboard - all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution - 256 dots 
horizontally x 192 vertically, each 
individually addressable for true high- 
resolution graphics. 

• ASCII character set-with upper- and 
lower-case characters. 

• Teletext-compatible - user software 
can generate 40 characters per tine 
or other settings. 

• High speed LOAD & SAVE -16K in 100 
seconds via cassette, with VERIFY& 
MERGE for programs and separate 
data files. 

• Sinclair16K extended BASIC- 
incorporating unique 'one-touch' 
keyword entry, syntax check, and 
report codes. 
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ZX Spectrum software on 
cassettes -available now 

The Spectrum software library is 
growing every day. Subjects include 
games, education, and business/ 
household management. Flight 
Simulation. ..Chess... Planetoids... 
History. . .1 nventions . . VU-CALC . . VU-3D 
...Club Record Controller... there is 
something for everyone. And they all 
make full use of the Spectrum's colour, 
sound, and graphics capabilities. You'll 
receive a detailed catalogue with your 
Spectrum. 

ZX Expansion Module 

This module incorporates the three 
functions of Microdrive controller, local . 
area network, and RS232 interface. 
Connect it to yourSpectrum and you can 
control up to eight Microdrives, 
communicate with othercomputers, and 
drive a wide range of printers. 

The potential is enormous, and the 
module will be available in the early part 
of 1983 for around £30. 




The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer off ers ZX Spectrum owners the full 
ASCII character set - including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need forfurther 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper {65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



The ZX Microdrive - 
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage. 

Each Microdrive can hold up to 100K 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5seconds. And you'll be able to connect 
up to 8 Microdrives to your Spectrum via 
theZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price. The Microdrives will be 
available in the early part of 1983 for 
around £50. 
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How to order your ZX Spectrum 



BY PHONE -Access, Barclaycard or 
Trustcard holders can call 01 -200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 



Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



To: Sinclair Research, FREEPOST, Cam berl ey, Surrey, G U 15 3BR. 


Order 


Qty 


Item 


Code 


Item Price 
£ 


Total 
£ 




SinclairZX Spectrum -16K RAM version 


100 


125.00 






Sinclair ZX Spectrum -48K RAM version 


101 


175.00 




SinclairZX Printer 


27 


59.95 






Printer paper (pack of 5 rolls) 


16 


11.95 






Postage and packing: orders under£100 


28 


2.95 






orders over £100 


29 


4.95 





Total £_ 

Please tick if you require a VAT receiptU 

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ 

•Please charge to my Access/Barclaycard/Trustcard account no. 

*Please delete/complete I I I I I I I I I I I I I I I I 

as applicable 

|Si gnature 



Sinclair Research Ltd, Stanhope Road, 
Camberfey, Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 



PLEASE PRINT • 

|Name: Mr/Mrs/Miss | | j 


I I I I I I I I I I I I I I I I I 


lAddress I I I I I I 


I I I I I I I I I I I I I I I I I 


I I I I I I I I I I 


I I I -I I I I I I I I I I I I I I 


I I I I I I I I I I IYOC90SI 


FREEPOST- no stamp needed. 


Prices apply to UK only. Export prices on application. 
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Let Commodore 
expand 

your horizons. 

VIC 20 is the finest home 
computer that money can buy. 

And the better you get to know 
it, the more confident, adventurous 
and ambitious you'll become. 

You'll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many applications 
in the home. 

Every program in the series 
has been designed by experts, and 
chosen for its quality and value 
for money. 

VIC business software covers 
a wide range of applications, includ- 
ing spread-sheet analysis, stock 
control, information handling and 
word-processing. 

A mind-blowing range of 
games including Scott Adams' 
world-famous Adventure' series. 

Advanced space games, includ- 
ing the sophisticated 'Omega Race'. 

Learn subjects as diverse as 
English Language, programming, 
and biology 

And 'home' software ranges 
from IQ tests to Robert Carrier 
menus. 

In addition, there is a range 
of VIC software, like programmers' 
aids and graphics packages - 




to add to your understanding and 
enjoyment of computers and 
computing. 

There's even a special 'VicSoft' 
Club for VIC 20 enthusiasts, 
with many advantages including 
special offers to club members. 





PRICES RANGE FROM £4.99 to £24.95 INC. VAT 

ft commodore 

VIC 20 



»?7 >-■.•.'(( 




1 

VIC software will expand your [~~ 
horizons. And your mind. 



MM 



For more information, a catalogue of VIC software 

and details of your local retailers or dealers, please phone or 

complete the coupon and send to: 

The Commodore Information Centre, 

675 Ajax Avenue, Slough, Berkshire SLI 4BG. 

Telephone: Slough (0753} 79292. 
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Name 



IMR./MRS/MISS) 

Address 



Postcode 



VCYOC03S3 
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The key handbooks to your m/cro 



THE ZX SPECTRUM 

The ZX Spectrum 

How co get the most out of your 

Spectrum. £5.95 

The Spectrum Programmer 

The absolute beginners guide to 

programming the Spectrum 

£59S 

The Spectrum Book of 

Games 

2 1 complete games programmes 

for the Spectrum. £S.95 

Introducing Spectrum 
Machine Code 

Master your Spectrum completely. 
£7.95 



THE BBC MICRO 

The BBC Micro 

An expert guide to its more 
advanced and special features. 
£6.95 

21 Games for the BBC Micro 

Includes arcade, board and 
adventure games specially 
written. £5 95 

THE COMMODORE 64 

Commodore 64 Computing 
A full introduction and ready 
reference. £5.95 

THEORIC-I 



THE DRAGON 32 

The Dragon 32 

How to master the Dragon and 

all its facilities. £5 95 

The Dragon 32 Book of 

Games 

21 exciting games, all fully tested 

and crash proofed. £5.95 

THE LYNX 

Lynx Computing 

Master the Lynx from scratch! 

£6.95 

THE APPLE II 



Apple II Programmer's Guide 
The advanced programmer's 
guide. £10.95 



Programming with Graphics 
Get the best from the graphics 
on any machine. £5.95 
Simple Interfacing Projects 
Interface your machine with your 
domestic devices. £6.95 
Computing for the Hobbyist 
and Small Business 
A user-friendly introduction to 
personal computing. £6.95 
Computer Languages and 
their Uses 
A detailed guide to the 
advantages of other languages 
over BASIC. £5.95 



TheORIC-l i ne aavanceo programmer 

Get the most from this amazing &*ioc £ 1 0.95 
new machine. £5.95 
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resulted in duplicate code, had wc started to 
program too early. Of course, most of you 
would have spotted such duplication straight 
away, but the principle is valid. If it occurred 
at a lower level, you might not have recognised 
it. There is no need to duplicate parts of the 
diagram, so we simply put the note "as for 
player A" under "Player B's turn" — see 
Figure 3. 

Just identifying a loop is hardly sufficient — 
we have to say what stops it. Once again, this 
is expressed in plain words — no flags to be 
used at this stage, please! Therefore, in Figure 
3, we have added legends like "Repeat until all 
the cards have been paired" to the arrows 
representing the loops. Similarly, we have 
defined the decisions, but, because of lack of 
space, these definitions appear as footnotes. 
The other addition in Figure 3 is the box 
"Print Results". Wc have decided that, 
at the end of the game, we should display the 
scores. 

We hope you can see already that this is an 
easy-to-understand representation of the game 
problem. You will notice that it describes the 
Problem, and not the Solution — so it 
is just as appropriate as a description of the 
game as played with cards as of its simulation 
on the computer. Therefore, when you do 
eventually code it, your program will 
represent reality, will correspond closely in 
structure to your design solution, and you will 
be able to enhance it later, if you wish. 

Notice also that the structure diagram is 
universal, and is not tied to any particular 
programming language or dialect, or to any 
particular computer. For example, we have 
not said whether the loops will be imple- 
mented as "For-Next", "Repeat-Until" or 
"Do-While". 

Now, although we have some way to go to 
fully define the problem, at the level of detail 
required for a complete solution, we could at 
this stage start to write the program. The 
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essence of the structured "top-down" 
approach is that it does make it possible to 
develop programs in a modular way. Let us 
take the low-level boxes, such as "Pick a 
card". They are still black boxes at this stage, 
and can be coded as dummy procedures or 
sub-routines. Such dummies are known in the 
trade as "stubs". You can then run and test 
your skeleton program for basic errors. If you 
include temporary Print statements within 
your "stubs", you can prove to yourself that 
the procedures or sub-routines are being 
entered and left in the correct sequence. Note 
that you may have to force the program to 
proceed from one state to another by other 
temporary statements. Take the following 
example: 

10 PROCA (or GOSUB 1010) 
FLAG=0 
REPEAT 

40 PROCB (or GOSUB 2010) 

50 UNTIL FLAG* 1 

60 PROCC (or GOSUB 3010) 

70 END 
1000 DEF PROCA (not required for GOSUB) 
1010 PRINT "PROCA HAS BEEN EXECUTED" 

1999 ENDPROC (or RETURN) 

2000 DEF PROCB (not required for GOSUB) 
2010 PRINT "PROCB HAS BEEN EXECUTED" 

2999 ENDPROC (or RETURN) 

3000 DEF PROCC (not required for GOSUB) 
3010 PRINT "PROCC HAS BEEN EXECUTED" 
3999 END PROC (or RETURN) 

Clearly, the program will get stuck in the loop 
which calls procedure B for ever and a day. Of 
course, the real code to be placed in procedure 
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B will do something which results in Flag 
being set to "1", but you have not written this 
yet. So, once you have tested the program as 
above, simply insert a new statement 2020, 
setting Flag equal to "1". This will force the 
program to leave the loop and execute the later 
code. 

To return to the Pelmanism problem, we are 
approaching an adequate definition, but need 
to be more precise. For example, the box 
"Pick a card" needs to be expanded as in 
figure 4. 

Let us now recap on what we have been 
doing. First, we defined our problem at the 
highest meaningful level, then at the next level 
down. We were then able to code our program 
in skeleton form. As further understanding 
came, wc could expand our structured design 
downwards into increasing levels of detail, 
and, at each level, could insert code into 
"black boxes". This process can be 
summarised as: 
DEFINE OBJECTIVE 
DEFINE PROBLEM ELEMENTS 
AT CURRENT LEVEL 
CODE SKELETON SOLUTION 
IF PROGRAM COMPLETE, STOP 
OTHERWISE 

The more astute of you will be a little 
cynical about the glib way we suggest you flip 
from adding a box to the diagram to actually 
coding it — and quite right, too. The coded 
solution to one box may, of course, be far from 
simple. It may require some thought as to how 
you can program it. Again, we urge you not to 
try to develop this code at the keyboard. You 
will find your time is far more productive if 
you try to sketch out the required code before- 
hand, using some kind of shorthand notation. 
This is where we can learn from the 
experience of professionals, and introduce the 
concept of "pseudo-code". 

Various academics have written doubtless 
worthy tomes on language systems for pseudo- 
code. Some advocate a free- form representa- 
tion, similar to Basic, whilst others prefer to 
have you fill in complicated-looking forms. 
Our advice is to forget all that, unless you are 
intent on immersing your hobby in a 
bureaucracy. You should develop your own 
shorthand notation — after all, you are the 
only person who will have to understand it. It 
is different for professionals in a big 
department, where other programmers have to 
pick up the documentation and work from it. 

What does pseudo-code look like? It is 
somewhere between a precise form of English 
and the program code itself. Its syntax is loose, 
but its format should be consistent and clear. 
The pseudo code for the box "Set-up game" in 
the Pelmanism problem could be: 
Proc set up game 

— Set up deck 

— Set up a string of card values 

(continued on page 101) 
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48k Up Grade for Atari 400 £73.50 
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Atari4I0Cassette £49.00 Atari 822 Printer £199.95 



CE3 
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Atari 400 Typewriter keyboard. Direct easy 
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Plus Disk Drives, Printers and Software. 

Texas T199A £159.95 

Plus Disk Drives, Voice Synthesizer and Software. 

Epson HX-20 Portable 

Plus probably the largest range of Epson software 

and accessories 

Epson QX-10 Business Computer 

Very latest —just in. 



Largest Stocks of Software in South London. 
Available on Cassette, Disk or Cartridge. Massive 
ranges for: 
Atari, Spectrum, ZX8l t BBC and Dragon. 



Printers 

We carry a wide range of printers including: 
Amber Dot Matrix £89.95 

SeikoshaGPIOOA £229.95 

Epson FX80New 1 60cps £449.95 

Smith-Corona Daisy Wheel £549.95 

Cables and Interfaces for most home 
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* Microsoft Basic 
* 8 Colours. 
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Over 900 software programmes always in stock. 
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(continued from page 99) 

— Establish address of string 
Shuffle cards 

— For I = 1 to 20 

— Select two card values at random 

— Exchange position of card values in string 

— Next I 

— Display cards 
End Proc set-up game 

You can see that pseudo-code enables you to 
resolve most of the problems due to logical 
flow, ofT-line. Nothing you do here can wreck 
the work you have already coded. Once you 
have fully desk-checked your pseudo-code, it is 
a straightforward matter to put it into the 
pedantic language your computer expects. 
We know from experience that this 



methodology works — not just for us, but for 
thousands of people in the professional pro- 
gramming business as well. It produces the 
correct results quicker, and that, as we said 
earlier, does make programming considerably 
more fun. 

Figure 5 contains the full listing of the 
Pelmanism program, which was developed 
using a structured design approach. It is 
written in BBC Basic. 

This particular solution uses the Teletext 
Mode (7), but it could, with benefit, be 
adapted to use high-resolution graphics mode, 
with proper pictures of the cards. 
Lines 40-110 Main body of program 

Call routines to Set-up game 
Play game and Print results 



Lines 120-470 



Lines 480-620 



Lines 
Lines 
Lines 
Lines 
Lines 
Lines 
Lines 



630-780 

790-870 

880 970 

990-1130 

1140-1370 

1380-1500 

1510-1680 



Procedure to set up game 

Card backs are represented by 

graphics symbols 

Play Same 

Uses keys to move cursor, 

and select card. 

l-up; M-down; J-left; K-right; 

R-reveal. 

Player's turn 

Pair match 

No match 

Scan keyboard for input 

Move cursor 

Turns over card 

Calculate which card to turn 

over 



Lines 1690-1800 Input players' names 
Lines 1910-1910 Prints final scores 



(Pelmanism program) 

li. REM ............. 

20 REH • --it, BODY • 

30 REH ..••••...•••• 

40 MODE 1 
30 CLS 

«o procsetup 
to procww 

SO PttOCSAME 

*o woc«sai 
100 ft *,o 
110 END 

120 DEF PROCSETlP» 
ISO REH ............... 

140 REH • SET UP PACK • 
ISO REM ............... 

160 CARD»-STniNS*(«.-A2343*7a*TJDf.-> 

170 CARD-63AOO 

1BO *CARD-CAHO* 

1*0 REN ................ 

200 RCH • SHUFFLE PACK • 
2lO RE" ................ 

22© FOR I-l TO 200 

330 RIHRNQOI) 

240 R2ftN3<M> 

230 rCHR-CARDTRI 

2*0 CAW7RI-CARDTR2 

270 CftW>f»2-TI!«R 

2*0 NEXT I 

2*0 REH ................ 

300 MM • DtSPLAY DEC* • 

310 «H ................ 

320 VDU 12 

330 D91»-- 9-.STRIN0*!*." ♦-> 

340 M2»--»-»9T*IM0*IT.- 9") 

jso *o»oe*»-STR[Na«(3i."."> 

3*0 PHI NT 'CHR* CI 43) I" -iCMR*<60)IBORl*R*lCHR»<10a» 

J TO FOR 1-1 TO 3 

JOO PR1NTCHR*U43)|- - lC«R»<33l ISPCC3I > IO«t I lOAl 

3*0 PRIHTCHR«C143)I* "tCHRSOIl 1* "|DS1*|- "ICMUCIO*) 

4O0 PRINTCMK»CI43>|- <-|CMR*133> ISPCC31) IDRtl 106) 

4IO PRINTCMRtC 143)1- -1CHR4C33H" -lOS2»i" -|Ci«4UCp»> 

420 NEKT 

430 PR1HTCHR»(|43>|- -tCHR*C33H8PCC3l>ICMR*lia6) 

440 RR:NTCHR»< 143)1- -|CHR»C33I1" "I 041*1 " "tCHRtllO*! 

430 PR1NT0HR»CI43)|- " ICHR* 1331 iSPC 131 ) ;CHR» < 1041 

460 PftINTCHn*Cl43)l- -tCMR»<4SM80P4TCR»ICMR»C4»> 

470 ruTRROC 

400 OCT procoahe 

4*0 REM .................... 

300 RCH • OAHC STARTS MERE . 

310 REM ..............••.••. 

320 SCORCA-0 

330 KORCt'O 

340 REPEAT 

SSO SCORt-O 

3*0 PROCTurncplYI*) 

370 •CORtA.HCOREA.SCORe 

3#0 SCORC-O 

3*0 IF SCORTA'SCORCB C 2* THEM PROCTURMCPLV2*) 

*0© SCORFB-SeOREB.SCORE 

610 UNTIL SCOREA.SC0REB > 23 

620 ENDPROC 

630 DCF PROCTURNCPLY*) 

640 RCM •• 

630 RCH • PLATERS TURN • 
660 REM •••••••••••••••• 

670 REPEAT 

690 PRINTTABIO. 2111-PICK VOW ► IR*T CARD -|PLY*lSPC< 10> 

A90 PROCrKrvC 

7O0 COI-CAROTRCV 

710 AD l> ADDRESS 

720 PRINTTABC0.21H-P1C*: TOUR: 9CCON0 CARD " IPLV*1SPCC lO) 

7JO PROCHOVE 

740 ee2^ARc->Rev 

730 A02-A0BRT1MS 

760 IP CDI-C02 TMSN PROCPOINT ELSC PflOCFINISH 

770 UNTIL CDI <> C02 OR SCORE •5CORE*»SCOR£B > 23 

7SO CNOPHOC 

7*0 DEP PHOCROINT 

BOO REH ................ 

BIO REM • -PAIR- FOUNO . 

• 20 REM 

■SO POR 1-1 TO 23O0i«E«T 
•40 TAel-32 
OSO 7A02-32 

mo sco»e-ecoRC-i 

870 CNOFROC 

•SO OCP PROCP IRISH 

aw REH ............ 

900 REM • NO HATCH . 

910 REM .........»■• 

MO FOR l-l TO 23O01NEXT 

930 ADI'C-11.143 

940 ">A0l-37 

730 A027<-1 1-143 

»*0 7A02-37 

970 EHOPROC 

«*0 MP PROCMOVC 

9*0 RfH • • 

1000 REM . HOVE "CURSOR" • 
1010 REM ................. 

1020 »Fk 4.1 

1030 PRINTTABI4.I31I 

104O FLAO-O 

lOSO REPEAT 

1O60 lN»»tNKEY*CO) 

1070 IP IM»-"t- THEM PROCUP 

lOSO IF IN4--J- THEN PROCLEFT 

IO*0 IP IN*-"*:- THIN PROCRIOMT 

IIOO IP 1N4--H- THEN PROCDOUN 

1110 IF IN»--R- IKN PROCREVEAL 

1120 UNTIL 1K4--R- AND FLAG- I 

1130 ENOPROC 

1140 DEF PROCUP 



1130 Rm ,«..,...,,,.»..... 

ll*0 RCM • MOVF CURSOR UP . 

1170 RfH .................. 

110)0 IT VPOO ; 3 THEN VDU IllVOU It ELSE VDU 7 
1190 ENDPROC 
1200 OCT PROCDOUN 

1210 REM ,,,,»... 

1220 KIM . MOVE CURSOR DOWN • 

1230 REM .........„.,, 

1240 IF VPOS < 13 THEN VDU 10IVDU 10 ELM VDU 7 
1230 EHOPROC 
!2aO DCF PROCLEFT 

1270 RfH 

lfoo Ren . hove cursor left • 

12*0 RCH .....*.♦..*♦..»♦».♦• 

i3oo if pos ; 4 then vdu *>vsu a else vou 7 

ISIO ENDPRGC 

1320 DEF PROCRIOMT 

1330 Rtn 

1340 RCH • HOVC CURSOR RIGHT • 
13SO REM ..................... 

1360 IF P03 < 32 THEN VDU «1V0U » ELSE VOL! 7 

1370 ENDPROC 

13D0 DEF PROCREVEAL 

13*0 RCH ..••••......... 

1*00 RtH » REVEAL CARD • 

1410 RCH ............... 

1420 It-POS 

1430 V-VP03 

1440 ADDRESS.MIHeH»(40.V).l! 

1430 IF •'AODRrSS <> 37 THEN ENOPROC 

1460 FLAG-! 

1470 IF VPOB-S OR VPOS"* OR VPOS-13 THEN PROCEIGMT ELSC PROCSCVEN 

14*0 A0ORSSS7l-|43iAPDRCSS^i-ll-131 

14*0 7fl»0RS*S-CARD7RCV 

1300 ENOPROC 

1310 DEF PROCStvCN 

1320 REH ............. 

1330 REH . FINS CARD • 

1340 RCH ....«•«.««... 

1330 YI»INT<Y/2> 

I360 »l-IX-2»/4 

1370 Y2-INT(YI/2> 

1380 Rfv-< iv;.)3).i;i-| 

13*0 EHOPROC 

1*00 DCF PROCEIOMT 

1610 RtH 

1620 REH • FIND CARD . 

1*30 REH ............. 

1*40 Yl-INT<V/2) 

163V >;-»/4 

1**0 Y2-IHT1Y1/21-I 

1*70 REV-<7»IV2.»S1*)(J>-I 

16B0 fNOPROC 

16*0 DEF PROCHAHC 

17O0 REH 

1710 REH . INPUT NAMES » 

1720 R*H 

1730 PRINTTAS10.211-PLAYCR 1 UHAT IS YOUR WW - 

1740 INPUT PLY1* 

1730 PRINTTAKO, 22H3PCI40) 

17*0 PRINTTAS10. 2II-PLAYER 2 fcWAT IC YOUR NAME " 

1770 INPUT PLY2» 

17«0 PRINTTA»(0. 22)ISPC(40> 

17*0 PRINTTAB(0,21>ISPCl*O) 

1600 ENDPROC 

isio ocf nctKtsui 

1020 REH ..................... 

1030 RCH » PRINT FINAL SCORE • 
lS4o REH ••••••••••••••••»«••• 

1R30 VDU 12 

10*0 PRINTTAB<3.S>|PLVI»|- YOU HAVE *CO*C0 " I SCOFl A 
IB JO PRINT TABI3. B> IPLY2BI- YOU HAVE SCORED 'ISCOKEB 

l*ao IP SCORER • SCORES THEN PRINTTAB<3.I3> »CHR«<l41)ICMR*ll36)lP».YI»tCHR»<1371 
I -YOU'VE HON --,TAS(3,14>lCHR*<141)lCHH«(136>|PLVltlCHK*<137)l"Y0U*VC HON •* 

IS901F scone* > scorea then primttab<3,i3)ic>«*<:4i>iCi«><;36>ip^y;4icmr<i i37>i 

-YOU'VE HON ■-,TA»i3 I 14)|C>««i141llCHR4<136>tPLV2«ICHH*ll37!|-Y0U'VE HON I" 

1*00 IF SCOREA - SCORES THEN PRINTTABI3, 13MCHRXI4I ) 1CMR*< 134)1 "IT'S A DRAM I" 
IIABI3.I4I ICHR«[:41)ICHRt<I3*)|-(T , S A ORAM |« 

lYlO ENDPROC 

1920 DCF PROCINSTR 

1*30 REN ....••..••...... 

1940 RCH . INSTRUCTIONS • 

1*30 REM 

I960 CLS 

1970 PRlNTIABII1.3>ICHR*<133)lCHR4ll37)lCHR*<l2*>lCHR*(I41)l*PELHANISn "ICHRB 

(13*1 

1*80 PRINTTAB(ll,4)lCHR«<l33)lCHR*ll37)lCHR«(12*)lCHR*<I4l)I-Pn.nANiaH -|CHR* 

CIS*) 
l**0 PRINTTAB)O.IO>I 

2000 INPUT-DO YOU RECUIRE INSTRUCTIONS ". ANSHCR* 
2O10 IF NID*(ANSKER*,1.1> < • *Y- THEN CN9PROC 
2O20 PRIHTTAB(0,8)|- PELHANISH 1* •. alMel* 5.'d fl.-» (or"- tM> p]6rv*.TFw C. 

fd. *-» piMpd <jc.*" doMn.tH* obj*ct im to turn up pmirm* 

2030 PRINTTABIO, 14) ICHRB) |30>I " E*cn pl*yor t«v.» tt In turn to try" ICHR*| I30> 
l'*»a pick two c.rO. irfllch MtcH.I* I'-.y" ' I CHR4 i 1 30) I "*--• 4 p*Lr thon th*y *ro r 
**ov4 Irs.' 

2040 PRINTCHR*ll30)l"tn> D.cl: «no tlto BueeOBMul ri.y." 0«t*"lCHR* ( 130) I -pnotn* 
r turn.-"ICMHII2*l-Th> .inoir I* tn* cl.,»- rfia h4t turn»d-|CHR* (12*) I "ow tin 
».gr**4t..t nuflbvr o< p.tr* #t" 

2030 PR!NTCHR*tl2*}t-t>» me. • 

20*0 PPtNTTABUO.24) ICHRH131 ) ICHR41IJ61 1 "Prppp any k«y to contlnup" 

2O70 A4-CCT* 

zoao CLS 

2090 PRINTTABUI.3>|CHR*(I33)IChR*II37)iCHR*1130>ICHR*<|41) |- CONTROLS "ICHR 

*<13A> 
2100 PRINTTAl<!1.4)lCHR*ll33)ICHR*(IS7tlCHR«tl30)lCMR*(l41>|- CONTROLS ■|CHR 

•(IS*) 
2IIO PRINTTABtO, lO) ICHR* ! 12*) I ' I " I C»P» ( I3S! I -- TO OO UP" 
2120 PRINTTABIO, 12)1 CHft»< 129)1 - H -ICHR*(I33> I -- TO OO OOHN- 
2130 PRINTTABIO. 14)lCHR*(12*)|- J -|CM«»< 133) I '- "O 00 RIOMT' 
2140 PR INI IA* 10. 1*1 ICHR* CI 24> I* K -|CHR«C|33> I -- TO 00 L«PT- 
2IS0 PRINTTABCO, !•) ICHR* CI 29)1- R -|CHR«CI33> I -- TO RgVICAL THE CARD' 
21*0 PRINITAB!10,24)|CHR*I131)ICHR*<I36>l*Prp*4 any k*y to cun'.inif 
2170 A*-OCT* 
21 BO EKBPROC 
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An interrupt is a signal sent to the 
microprocessor which generally suspends the' 
execution of the current program — without 
the program knowing it. 

Every 20 ms the Z-80 processor in the 
Spectrum receives an interrupt which forces it 
to suspend what it is currently doing and to 
jump to 38 hexadecimal or 56 decimal where it 
increments the system variable frames and 
scans the keyboard so that the Spectrum 
knows what you are keying in, if anything. If 
this interrupt could be diverted elsewhere to a 
user routine it would provide a very powerful 
facility which would have almost limitless 
uses. The way in which the Z-80 responds to 
an interrupt is governed by which interrupt 
mode it is operating in; the Z-80 has three 
modes. 



Interrupt mode allows the interrupting 
device to place one instruction on to the data- 
bus after the interrupt for execution by the 
Z-80. Interrupt mode 1 makes a jump to 
38hexadecimal or 56 decimal and this is the 
mode that the Spectrum uses. Interrupt mode 
2 is more complex. When the Z-80 receives an 
interrupt it expects the interrupting device to 
place one byte of data on the data bus which 
acts as the low order of an address. The high 
order of the address comes from the I register. 
The Z-80 looks at this address which gives it a 
second address that it then jumps to. 

The last mode provides a method of 

diverting the Z-80 to a user routine for, 

although the Spectrum does not provide the 

byte of data required, this means the Z-80 

(continued on page 105} 
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Xa Urup ts 



I6K mother program. 

1© REH Spectrum 
2© REM for 15K Spectrui 
3© REM &N.DORE 
35 CLEfiR 32329; LET C =0 
4© FOR i r3233Q TO is9: READ a; 
IP d<255 THEN L.ET C=C+a: POKE i 
.. PIBS a : NEXT i 

7© IF a<>C THEN PRINT "ERROR X 
N PROGRBM" ; STOP 
10© REM ON/OFF roytiri^s 
11© DRTR 52..4Q,23?,?I,23? J 94 l 20 
1,0,0,0,62,62, 237 , 66 , 237 ,71,201.. 

120 REM SERUICE ROUTINE 
130 DRTR 255 , 243 , 197 , 2 13 , 229 , 24 
5, 1,, 254-, 127,237 . 120,254,252,46,9 
,205, 14-4., 125, 24-1,225,203 . 193 ,251 
,201, 62,56,50,. 14-1, 92,205, 1©7 , 13, 

120 . 254- , 252 . 4© . 247 
, , © , , © , © , m 
routine (here RET ) 
9306 



1 .254 . 127 .237 
,251,2©7. 20,0 



140 
IS© 



REM user 
DRTR 201 



16K mother program Z-80 code. 

ON ROUTINE 



Id 


l 


..a 




i m 


2 






ret 








OFF 




ROUT 


INE 


td 


a 


, 62 




j. f» 


1 






Id 


i 


, 3 




r e t 








SERVICE 


ROUT 


r s t 




56 




di 








Push 


■ l *». 




PUS 


h 


de 




pus 


h 


h i 




&US 


h 


a <■" 




id 


b 


c ,32 


756 


in 


«^ 


,, C c > 




cp 


2 


52 




j f 


2 


• -«-9 




c a I 


L 


324-2*0 


pop 




a ?- 




pop 




h I 




POP 




d €: 




pop 




bC 




e i 








ret 








I _! 


^ m 


^— .— 




i. c 


Zl 






Id 


V 




3 } , B 



:ne 



call CIS ( 34-35 j 
id bC , 32 766 

* r J ** a i c •' 

cp 

j r 

£ i 

r s t Sireports) 
error break 






tx 4-<r 
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71 
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^4- 
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62 e 


>2 
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*36 
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71 




2@1 






255 






24-3 






* Q7 
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13 
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; 52 S 


i : 3 
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2 
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1 2S 


14 12 
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120 




254- 


252 




4-0 2 


^4-7 




251 






207 






2& 







Figure 5 This generates a moving landscape at the bottom of the screen which can be used in 
one of your own games. The speed at which the ground moves can be changed by Poking 
2368 J which should be followed by Poke 23672,0. This program should be saved before 
being run. 

140>REM movinq Land data 
150 DRTR 56,120,92.33.123.92*7© 
, 1S4 , 2 16 , 62 , © , 5© , 12© , 92 , 33 . 96 , 9© 
^6, 160, 125,254,0,32,7,54,56,43,5 
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ANIR° G 



xenoii 



An E-XPANDE-D screen presentation with 
superb action packed space thriller, written 
entirely in machine code with four action 
packed stages. To destroy the power 
source of Xeno U, you have to fight off 
waves of robot attack, plasma bombing by 
the legions of the outer sanctum and finally 
attack the power source protected by a 
force field, continuous bombardment bv 
guardians and blockading by wild whirling 
suicidal space ships. Truly a game for ail 
arcadians. 

JS 16K £7.90 

CAVERN FIGHTER 

All M/C version of SCRAMBLE. Lasers, 
bombs, continuous scoring and sound 
effects give all the thrills of arcade game. 
Pilot your space ship through the tortuous 
tunnels and caverns destroying enemy 
missile launchers, fuel dumps and airborne 
fire saucers. Four ships to complete 
mission. 10 skill levels. 

KB/JS Unex.£6 

CRAWLER 

All M/C version of Centipede. Homing 
spiders, mushroom laying fleas and multi- 
diiection travel makes this game fast and 
furious, with 10 skill levels. 

JS Unexp. £6 

PHARAOH'S TOMB 

Once you enter, the only way out is with 
the aid of a key which unlocks the mystery 
of the Pharao's tomb. Beware of the 
mantraps the ancient Egyptians so 
painstakingly built. One false move and you 
will meet the same fate as befell other tomb 
robbers over thousands of years. A multi- 
screen big graphical adventure with M/C 
movements. 
KB 16K £6.00 

SEVEN PROGRAMS {VOL 1} 

Hi-res games for the whole family. Board 
game Othello plus Bomber, Slalom, 
Bounce out. Lunar Docker, Memory and 
Snake. 

KB Unexp. tb.OO 




SOFTWARE 



KRAZY KONG 



An E-EXPANDE-D screen, large graphics, 
rolling barrels, hammer, fireballs, lifts, 
handbags and umbrellas as you try to 
rescue the damsel Kong has abducted. 
Spectacular collapse of Kong's lair in the 
fourth screen. Uses all 21 K of your 
expanded Vic for this 100% M/C thriller. 
Complete with high score table. 

KB/JS 



DOTMAIM 

All M/C version of the popular arcade 
game. Excellent colour graphics and sound 
effects complete with fruits, tunnels, 
running and highest score. 

KB/JS Unexp. £6 

ZOK'S KINGDOM 

Your starcruiser badly damaged in a meteor 
storm is forced to crash land on the planet 
ruled by ZOK, a time space generated 
■mage of Dracula. You are challenged to a 
battle of wits and endurance as the battle 
for survival starts in earnest in this big multi 
screen graphical adventure in hires 
graphics and M/C movements. 

KB/JS 16K £6 

SEVEN PROGRAMS (VOL2) 

Another Hi-res games pack for the family. 
Graphical Adventure, Goblins Gold, plus 
Dare Devil, Ghosts, Grand Prix, Breakout, 
Cobra and Minefield. 

KB 




16K 



£7.90 



GALACTIC 
ABDUCTORS 

New arcade game with fully EXPANDED 
screen. Space hawks are abducting the 
humanoids and also dropping eggs. A big 
16K action packed arcade thriller in 100% 
machine code. Hires graphics and multi 
skill levels. 



JS 

FROGRUN 



16K 



£7.90 



Popular arcade game. All machine code 
with brilliant colour graphics and sound 
effect. Features include snakes, crocodiles, 
lady frogs, turtles, cars, lorries and logs. 



Unexp, £6 



KB/JS 



DRACULA 

Count Dracula is asleep somewhere in his 
castle. He rises at mid-night and you must 
find him and drive a stake through his heart 
before he rises. A multi-screen graphic 
adventure. 

KB 3K £6 



TINY TOT'S SEVEN 

Super games pack for younger children 
with bright colour graphics and sound 
effects. Everybody's favourite Simon plus 
Super Snap, O's and X's, Word Jumble, 
Bomber, Duck Shoot and Mad Drivers. 



Unexp t'6.00 KB 



Unexp £6.00 



TRADE ENQUIRIES WELCOME, GENEROUS DISCOUNT 



SOFTWARE WRITERS 

We are looking for top class writers to join our 
growing software team. If you have written a quality 
game for VIC 20, SPECTRUM, DRAGON 32, ORIC 1 
or COMMODORE 64, then contact us. We pay top 
royalties for accepted programmes. 



l'.'.i»'.V.'ill 



VISA 




Access 



24 HR. CREDIT CARD SALES HORLEY (0293416083 



SPECTRUM - VIC 20 - ZX81 
DRAGON 32 

Huge selection of software. Nearly all the software 
advertised in this magazine available post free. Pick and 
mix facility. Order for yourself and friends and get huge 
discounts. Send S.A.E. for catalogue. 
5Tapes 10%. lOTapes 15%. 20 Tapes or more 20%. 

PAYMENT BY CHEQUE, P.O.ACCESS/VJSA 

ANIROG SOFTWARE 

26 BALCOMBE GARDENS 

HORLEY, SURREY 

ENQUIRIES HORLEY (02934) 2007/6083 
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(continued from page 102) 

thinks it sees FFh or 255 decimal. Thus we 
need only change that I register so that the 
address 

1*256^255 
and the following one point to our user 
routine. However, the I register cannot be 
moved so that 

1*256 
is in RAM without causing screen inter- 
ference. 

Therefore we must find our vector address 
somewhere in ROM. A quick search finds 
suitable vectors for both 16K. and 48K 



1 = 40 
jump to 



32348 for I6K 



machines: 

will produce 
machines, 

1 = 9 
will produce a jump to 65129 for 48K 
machines. In order to see what can be done 
with these interrupts first type in the mother 
program for your particular machine which 
allows all the following programs to be 
compatible between both machines. After 
typing in the program, Run it. If after a few 
seconds, an "Error in program" message 
appears, then carefully check the Data 
statements and try again. If "OK" appears 
then save the program as the checksum does 
not detect all possible errors. Here arc the 
commands for turning the routine on or off: 

ON 

16K LET a = USR 32330 

48K LETa = USR 65180 

OFF 

16KLETa = USR 32340 

48KLETa = USR65190 

Turn the routine on. If the computer 
crashes, then re-load the program and check it 
carefully. If "OK" appears on the screen then 
the routine should be working. The mother 
program on its own adds one useful feature: 
the depression of symbol-shift and space 
together now acts as Break but with these 
added advantages. The new Break works in 
machine-code loops, it clears the screen and 
returns the colours to the normal black on 
white. The use of this break when not running 
a program causes a buzz with Colour Reset 
and Clear Screen. 

To see what the routine can do, turn it otT 
and add the lines in figure ! erasing the 
original lines of the same line number. Make 
sure you have turned the routine off and Run 
the new program. Turn the routine back on 
and you will be greeted by a pulsating border 
display and a clicking sound which continues 
while your own programs are running. 

You might like to try loading a Basic 
program offa cassette. The border display will 
stop during the load, as it will during Beep, for 
the computer disables the interrupts because 
timing is important. The border will stan 
pulsating again as soon as the program has 
loaded. This program achieves its effect by 
outpuiting the contents of the frame counter 
to the port which controls the border 50 times 
a second. 

The other five examples can be entered in 
the same way but remember to take great care 
that the old routine is turned off before 
running the mother program to enter the new 
routine. 



4 .0^35,0 ,35 . 16 ,241 .42.. 12i>-3a > 35 , 
34 , 12 1 ,. 92 .. 36 , 1 , 70 , 56 .* 1 ?& .* 92 .. 254 „, 
1,40,23, 5© , 1"?"? , 92 , 203 , 64 , 4©.. 4 , 60 
.50 . 17"? .92,254.^5,32.. 29,62, 1,50, 1 
76 ,92,24.22.0 , 5© , ITT, 92 , 203 . 64 , 4 
,4,61 

1 5© DRTfi 50 , i?? , 92 ., 254 , 1 , 32 , 6 , 6 
2,2,50, 176 , 92 , © , 5© , ITT , 92 ,71, IT , 
32.0, 33 . 255 . 9© , 54 . © . 1S3 . 23T , ©2 , 1 
5 -249,71,62.6, 144,71,54,56, 183,2 
3T i 82 , 1© , 249 , 201, 19566 
200 POKE 23726,1: POKE 23729,2: 
POKE 236© 1,1: 

48K Mother program 

10 REH 5pactfUf» IntfifUptS 
2@ REM for 4©K Spectrum 
30 REM ©N.DORE 
35 CtERR 64911. i_ET C=0 
40 FOR i =65129 TO le9: RERD a: 
IF a =25© THEN LET i =64912 NEXT 

5® IF a<256 THEN L.ET e=€*a: PO 
KE i,RB5 a+(a<0>*127: NEXT i 

7© IF 3f96<>C THEN PRINT "ERRO 
R IN PROGRRH" : STOP 

1@© REM SERVICE ROUTINE 
110 DRTR 255 .243, 19T .213 .229 .24 
5,1. 254 . 12T , 23T , 120 , 254 . 252 ,40,9 
,2®Ss 144,253,241 . £25 .239 . 193 , 251 
.,201,62,56,50, 141 .92 , 2©5 '. 1ST , 13 , 
1 . 254 , 127 . 237 . 120 . 254 , 252 . 4©', 247 
,251 . 2©T . 20 .©.©.0.0,0,0.© 

REM ON .".-OFF ' routines 

DRTR 62 , 9 , 23T ,71.237, 94- , 2© % 

© , 62 . ; 62 , 237 , ©5 , 237 ,71, 20 1 . £ 



120 
130 

.0.0 

I4y 
150 



REM Us e r rou t i *>* Ih-Zi-s. RET '/ 
DRTR 201,9306 



Figure 1. 

14 > REM border display 

15© DRTR 56,120,92,211,254,201, 

10041 

Figure 2 This shows you how your Spectrum can generate sounds while you enter or run a 
program. 

14©>REM sound 

150 DRTR 42,120,92.203,61,3©.©. 
41, 41,41,41, 17,2,©, 205, 161 , 3 , 201 
, 10434 

Figure 3 This makes the screen scroll automatically unless the n key is pressed. 

1 40 > REH No n-stop scroll 
15© DRTR 1 , 254 . 127 , 237 , 12© > 254 r * 
247,200, 62, 5,50, 140,92,2©!, 11095 

Figure 4 This provides an On Error Beep function. It causes the computer to beep when 
an error occurs until Enter rs pressed. 

140 > REM On error bleep 

15© DRTR 56 ,5© .92 .254 .255 . 2©© , 1 
7, 150,0 ,33 . 100.0.205. 1S1 .3.243,2 
©I , lllt55 

Figure 6 This last routine generates a display of the 24 hour clock at the top right of the screen. 
The computer will even beep on the hour, all while your own program runs. Save this 
program before running it. 

O, SO, 29. b&, SO, 31 ,3i,5.>,23,«^,i»l 

.0,0,0, 17,120,0,33,0. i . aos isi ,? 






UtfiNtM elect data 
ISO CSTfl ?r 73.-1B7 SO - . 
5 ISO ,93 tmSO. ,3 ■<? ?« - - J .- . 

,«a. 33 Bi,-ii-.n,e,S.,.t,;.MiL> 
as* 32 *e , jbs, , *<> , is, iio,£a,, . i .« 

, 40,13 32,3 l.^r< 40 .?, lie £J4 ± : 
*a , J3tJ .2* .7,0 

lie DttTd 12(5. 2S*, 7, 40,22,.* .0 . _• 
'a ■ ;«J . lao , as* , 3 , sa , 14 , 33 . lift . 

s*, s. 3s,e», ..i.e. a, 3,1,1,35, icas: 

SB, ISl^i .0-7 ,3* ,73, -l£7 , 133 , 196 

170 £«ro 17, 21 (M.93, •* 12"" ,■ 
. js» ,213 . lae, •i,». ,1* »o ». it 
6. a. 3.r,l20,3i,23, ie 23.S ,20a, sir 
3,8. 120,235, 119,^35 20 , ,3, 10 .a* 

©,209.19 .w.(,-,j:.isv ji 217 

173 DSTfl ,3 ,il . 88. 3. 10,3s , ISO, 



a*3 , aoi , a aie-o 

ire ae *^ <j — 

i 1 ic>j input "nevr 

, "tlinuttl ',». LffT »*ai"0" «MC ^ 
CN 3TR» h-lJ.STH» h *-0" ♦ CO • fl^r 

LCN 3TR» ■»1>+3TR» n'OflSOB" f 
OR 11I TO IO. POKE 1 t'.VSSJ* .FESK 

33733 • 130J »32»12 i"l?'.-l r » i , -.7 

Ntxr i 

ISO INPUT ht'J If 1I,U '.t| PC 
KC 23e7S,0. LET a =Lt3R I I PECK 8S? 
33cl3f>> *ii330* IPEfK J3733->130> »C 
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A+F SOFTWARE A + F 




PAINTER - BBC SPECTRUM, ATOM 

Completely machine coded Arcade 
game. 6 levels. 16 different screens. 
^Runs in colour on the Atom without 
F.P. BBC cassette £8. Disk £11.50. 
Atom cassette £6.90. 
Spectrum cassette £5.75. 



842H- kttn Ptsrs 3 



PLANES - BBC 32K 

Spectacularly fast arcade style game. 
Options for different speed of game- 
even the slowest is fast! Many different 
screens and bonus scores. Graphics are 
really superb. 
Cassette £8.00 Disc £1 1 .50. 



np 



oHtim utm mt*t*%m 




FR0GGER - BBC fr SPECTRUM 

More arcade action for the BBC (as 
photo) and Spectrum. Get your frog 
across the road, use the logs to navigate 
the river and get home. Beware the 
crocodile and snake, collecting the lady 
frog gains valuable bonus points. Beat 
the time limit or die. 
BBC Cass. £8.00 Disc £11.50. 
Spectrum cassette £5.75. 



ORIC 

Two adventure games for the ORIC available NOW, 
Death Satellite and Zodiac. Both will run on the 
16K machine. Cassettes at £6.90 per game. 

DRAGON 

Deadwood monopolies a western town — 1-4 Players, 
set your own time limit. Cassette £6.90. 
Buccaneers — a piratical game again for 
1-4 players Cassette C6.90. 

ATOM 

Space Panic £6.90 

Zodiac £6.90 

Death Satellite £6.90 

Cylon Attack £6.90 

Atom Utilikits still available from stock at £18.50. 



SPECTRUM 

Crazy Balloons — an excellent game for the 
16K machine at £5.75. 

Specfile — Stock control /data management 
system for the 48K machine £10.00. 



BBC 

Pharoah's Tomb — an interactive graphic 

adventure game for the Model B. 

Cassette £8.00 Disc £11.50. 

Tower of Alos another graphic adventure game 

this will run on the A or B machine. 

Cassette £6.90 Disc £1 1 .50. 



PLEASE NOTE THAT ALL OUR PRICES 
INCL UDE VAT& POS TA GE 



NAME 

ADDRESS 



5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON 
(Quote 830/5 for discount on telephone orders) 

— PLEASE SEND ME: 



Please note prices include post & packing 

You may also telephone (24 hrs) with credit card order 



830 HYDE ROAD MANCHESTER M18 7JD 
061-223 6206 (24 hrs} Telex 667461 ( AHn A&F) 



's woiv Noovaa Das wnaiDads snuns aivio 



106 YOUR COMPUTER. MAY 1983 



VOICE 
THE 



VIC 

While the Vic-20's four- 
channel sound facility is 
one of its most appealing 
features, do you really 
know how to make the 
most of them? John 
Ransley explores the 
electronic quartet's 
potential. 

Your uxexpanded Vic-20 can make you feel 
like Richard Claydcrman, Acker Bilk, John 
Williams or James Galway. But the big 
question often asked by Vic owners is, how? 
After all, my copy of Commodore's intro- 
ductory manual manages to transpose whole 
chunks of instructions in that section briefly 
describing the micro's music-making capab-, 
ilities — so anyone else attempting to exploit 
them might be forgiven for taking a powder 
and going for a long lie-down in a quiet 
darkened room. 

So start again — from here, with some easy 
routines which I will explain as we go along. 
Incidentally, if your micro is not a Vic-20, you 
will find that it is still possible to foster many 
of these programs, usually by simply substi- 
tuting for any Poke statements the equivalent 
Basic command in your micro's dialect, which 
will probably be something like Sound or 
Beep. 

You can make creative use of at least three of 
the Vic's four sound generators, individually 
or collectively, and in several different ways. 
First, you can use them to play the Vic's key- 
board like that of a piano or organ; secondly, 
the Vic can be a musician, playing itself the 
music you give it to learn, just as though it was 
an electronic pianola; thirdly, it can help you 
compose your own music by combining the 
two facilities just mentioned; fourth, the Vic 
can take over the actual composing and pro- 
duce sonorous fugues or perky rags — and in 
all the programs that follow, I have incorpor- 
ated some kind of screen display to help you 




understand even better what's going on in the 
Vic's mind. 

The Vic's soundmakers slumber silently in 
four separate Poke locations: 36874, 36875, 
36876 and 36877. The first three of these are 
always used, alone or collectively, to play 
music. The fourth, 36877, is the white noise 
generator — all of whose tones sound like 
nothing so interesting as an untuned radio 
until you start shaping them. 

Of the three music voices, it is convenient to 
think of 36874 as being the lowest or bass 
voice; 36875 as the mid-range or tenor voice; 
and 36876 as the highest, or soprano, Each of 
these three voices has a library of 126 tones 
numbered 128 to 254 inclusive, covering some 
three octaves of the conventional music scale. 
Poke 36874 drops an octave lower than, and 
Poke 36876 an octave higher than, Poke 
36875. Therefore, you have something like a 
five-octave range across the three voices. 

The only other Poke location you will need 
is 36878, which is qualified by a number from 



OF 

to 15. This command switches on the 
volume control and sets the sound level. You 
may find that the highest setting distorts when 
played through the speaker of your particular 
TV or monitor; Poke 36878,10 or Poke 
36878,12 should be about right most times. 

Type New, hit Return, and enter Program 1. 
Run this, and you hear each of the 127 tones 
held in the Vic's bass voice, and see its number 
displayed on-screen. Everything stops at 254 
except the noise. Hit Run, Stop and Restore, 
then List Program 1. Tone 254 continued 
because I did not include a line cancelling the 
volume. So add these lines: 

170 POKE 36878,0 
180 POKE 36874,0 

It is not strictly necessary to include line 180 
in this program, but if you do not the old voice 
will stay live and still be heard behind any 
other voice Poked. 

Each of the three Poke locations is capable 
of generating 126 notes. Change line 130 in 
Program 1 to Poke 36875,T and Run; and 
then to Poke 36876,T and Run to hear the 
tenor and soprano equivalents respectively. 
With these, the two or three uppermost tones 
are at such a high frequency that you may not 
even be able to hear them. 

At this stage, it is important to draw a 
distinction between tones and notes, because 
only 25 of the tones in each Poke location are 
more or less equivalent to the notes 
ABCDEFG of the conventional musical scale. 
And to complicate matters, they match up in 
uneven steps. For example, note E is tone 206, 
F is 209 and F# is 211, The whole range of 
126 available tones thereefore gives you just 
three octaves, from a low C on tone 131 to a 
high C on tone 224. 

This next simple program proves the Vic's 
ability to produce an orderly musical scale of 
eight notes — C major. New the memory and 
enter Program 2. In this program, lines 1 10 to 
1 30 set up a store cupboard of tones equivalent 
to the scale of C major and their names; count 
up the pairs and you will find they total eight 
in number. Lines 140 and 160 form a loop that 
makes line 150 read through each Data pair 
and store them in memory as matched sets 
tagged 1 to 8. 

At line 170, the Vic is waiting for you to tell 
it which pair you want brought up front, by 
touching any one of the keys numbered 1 to 8 
on the top row of the keyboard; the second 
half of line 170 makes the Vic go round in 
circles until you do so. 

Line 180 takes the value of the key you have 
touched and marries it up with the Data pair 
tagged with that same number. So if you hit 
key 4, the fourth pair along in the Data queue 
— which happens to be 232,F — gets yanked 
out and put to work. On goes the volume in 
line 190, and line 200 selects the tenor voice 
and drops in the (N)otc line 180 produced. 
The other half of the pair, the actual letter C, 
(continued on next page) 
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(continued from previous page) 

then neatly drops into the Print statement in 
210. So as you touch each key, you will hear a 
note in C major ranging from the lowest 
(triggered by key 1) to the highest (key 8), and 
receive visual confirmation of the note the Vic 
played. If you want to temporarily mute the 
sound, touch the space bar — or indeed, any 
key other than 1 to 8. 

You can give yourself a little more self- 
tuition in equating the Vic's tone numbers 
with actual note values by expanding a little on 
the Data items. Just as an experiment, retype 
line 1 10 of Program 2 as follows: 
110 DATA 225,C (225), 228,D (2281, 231, E (231) 

Run this revised version and when you hit 
key 1, 2 or 3 the screen will display not only 
the note name as before but also, in brackets, 
the tone number used to produce that note. 
This can be a useful aid when you are compil- 
ing Data statements from sheet music. 

Before moving on to programmed music, 
using Data statements as scores on which the 
Vic can work, let us try brightening up the 
general sound produced by Program 2. Pro- 
gram 3 will teach you a new technique for 
shaping the character of the Vic's voices, as 
well as producing a new tune. 

As you are now entering the realm of longer 
and more complicated Data queues, perhaps it 
is worth mentioning the most common reasons 
why the Vic flashes up the dreaded Out of 
Data error message. One is that you have 
missed out a comma somewhere; there must 
be one after every Data item except the last in 
any one Data line. Another is that you have 
typed a letter O instead of the special slashed 
zero, 0. Out of Data will also show up if the 
number given in the Read loop does not match 
the number of items in Data. 

Finally, if you are adapting any of these 
routines to use in a more ambitious program, 
remember that you may have to set up a Dim 
statement to reserve memory for the Read 
array. If you do not, you may prompt the Bad 
Subscript error message. 

Back to the music. Again, New the memory, 
and carefully type in Program 3. This sounds 
a little more like a piano, thanks to lines 170 to 
200. These ensure that the volume of each 
note is heard at full volume and then dies away 
to nothing after the time allowed to play the 
(L)ength of the note in line 190. If you would 
like to prove to yourself that this is really 
happening, just add this one line to the 
program: 

205 PRINT " [CLR SCRJ " N; D; L 

If all is well, the screen will display a 
different tone number for each note that is 
played, then the digit and the number 31. 
Check through the logic of Program 3 and you 
should be able to understand why. 

This exercise also introduces a couple of 
other little tricks. First, perhaps you noticed 
the dummy value of at the end of line 120. 
That is because, unlike Program 2, the Read 
statement in line 140 simply starts at the first 
item of Data and doggedly works its way right 
through the queue, item by item. The 
signals to the second part of line 140 that the 
notes are all used up and so the tune is over. 
Without it, the program would jam on the last 
note and flip up the news Out of Data Error in 
(continued on page 7 1 1) 



Program 1. 

100 REM PROGRAM 1 
110 POKE 36878,10 
120 FOR T=128 TO 254 
130 POKE 36874, T 
140 PRINT T, 
150 FOR B=l TO 400 
160 NEXT D'NEXT T 

Program 2. 

100 REM PROGRAM 2 

119 DATA 225, C, 228, D, 
231, E 

120 DATA 232, F, 235, G, 
2^7 A 

130 DATA 239, E, 240, C 
140 FOR N=l TO 8 
150 REflli S<N>, N*<N) 
160 NEXT N 
170 GET K$:IF K$="" 

THEN 170 
180 N=VAUK$) 
190 POKE 36878,10 
200 POKE 36875, S(N> 

210 print "n.eim*M*imm 

YOU HIT NOTE H ;NsOO 
220 GOTO 170 



Program 4. 

100 REM PROGRAM 4 
110 DATA 215,400,217, 
600,215,400,209, 
600,207,409,269, 
600 
120 DATA 215,400,221, 
600,217,400,215, 
600,209,400,217, 

608 

130 RESTORE 

140 READ N:IF N=0 

THEN220,© 
150 READ D 
160 POKE 36875, N 
170 POKE 36878,10 
180 FOR L=l TO 

D=NEKT L 
190 POKE 36878,0 
200 GOTO 140 
210 POKE 36874, 

0-POKE36878,0 
220 END 



Program 6. 

100 REM PROGRAM 6 
110 N=INT<RHDU> 

#129>+126 
120 POKE 36378,10 
130 POKE 36875, N 
140 PRINT" I'M PLAVING 

TONE'SN 
150 FOR D=1TO400: 

NEXT D 



160 POKE 36878,0 
170 GOTO 110 



Program 7. 

100 REM PROGRAM 7 
110 N=INT(RHD<1> 

*30>+195 
120 POKE 36873,10 
130 POKE 36375, N 
140 PRINT" I'M PLAYING 

TONE'SN 
150 FOR D=1TG400: 

NEXT D 
160 POKE 36878,0 
170 GOTO 110 

Program 5. 

188 REM PROGRAM 5 

1 1 8 BRTR 20 1 , 886 , 209 , 408 , 225 , 1 288 , 22 1 , 

888 , 289 , 488 .. 203 , 1 208 
120 BRTR 20 1,888. 28 1,488 ..28 1,488, 283.. 

488 , 289 , 488 ,215,1 286 , 289 , 1 288 
1 38 BRTfi 28 1 , 888 , 289 , 488 , 225 , 1 288 , 22 1 

, 888 , 289 , 488 , 283 , 1 288 
148 BRTR 281,888,289,488,289,488,215, 

488, 219, 488, 221 , 1288, 221 , 1288, 5 
158 RESTORE 

168 RERB H'lF N=5 THEN 228 
178 RERB V 

188 POKE 36878.. 16 : P0KE36876,N 
198 FOR B=l TO V'NEXTB 
218 GOTO 160 

228 POKE 36876,0: POKE 36878,8 
239 END 
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-Personal- 

Computer 



CENTURY 



THE CENTURY 

COMPUTER 

PROGRAMMING 

COURSE 



PETER MORSE 

IAN ADAMSON 
BEN ANREP 
BRIAN HANCOCK 



The complete guide to programming in Sinclair BASIC 
using ZX81 and Spectrum Microcomputers 

Sinclair have sold over 600,000 ZX81's 
and Spectrums, which means that 
somewhere out there are 600,000+ 
potential programmers. 

There are enough books and collections 
of programs on the market to help you get 
beyond the user manual. The Century 
Computer Programming Course aims to 
transform any Sinclair owner into a 
serious programmer - whether they own 
a Spectrum or a ZX81, whether they are 
totally new to computing or simply have 
ideas in advance of their current 
expertise. 

Beginning with the elements of BASIC 
syntax, The Century Computer 
Programming Course takes you right 
through to the creation of sophisticated 
applications programs. More than 500 
pages and 200 programs and routines 
makes this a monumental project. 
Without it Sinclair owners are likely to 
remain games players for the rest of 
their computing lives... 
Illustrated with line drawings 544pp 
£9.95 (paperback) 
Available through your local bookshop 




THE COMPLETE GUIDE TO 

PROGRAMMING IN SINCLAIR 

BASIC USING THE ZX81 AND 

SPECTRUM MICROCOMPUTERS 




ORDER FORM 

To: Department CC5 ' enclose m Y cheque/postal order 

George Philip Services Ltd for £ 

Arndale Road, Wick (Please make your cheque/postal order 

Littlehampton payable to George Philip) 

West Sussex BN17 7EN Name 

Please send me copy/copies of Address 

THE CENTURY COMPUTER 

PROGRAMMING COURSE at £11.50 per "; :. "'"^"J £" j"r 

copy (post paid). (£13.50 post paid for Please allow U P to 28 da V s for dehver V 
overseas addresses) 
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AMSOFT 



OPERATING AND 
CONTROL SYSTEMS 

FOR DISCERNING 

ZX81 AND 
SPECTRUM USERS 

All AMSOFT products are designed to help 
users get the most out of their machines. No 
additional hardwae is needed to run them, but 
they can support other devices if needed. 

AM-ZXFILE allows you to use large cassette 
data files in BASIC programs, with no limit on 
file size, and input/output in the same program, 
like a big machine. For ZX81 at £4.00, and 
Spectrum at £5.00. 

AM-ZXMON is the operating system which 
allows you to develop, edit, run, and checkpoint 
machine code programs, and to create and use 
libraries of machine code routines on tape, 
saving hours of work. 

ZX81 version £6.00, and Spectrum version 
£7.00. 

Under the control of AM-ZXMON you can run 
AM-ZXEDIT, a text editor for creating and 
editing assembly language source code, for 
input to AMAZON, a full assembler which 
creates machine code tape files. User symbols, 
hex., decimal, and string constants, and 
saving/re-use of symbol tables are among the 
features. 

AM-ZXEDIT for ZX81 and Spectrum £4.00. 
AMAZON for ZX81 £8.00, available for 
Spectrum late April at £8.50. 

NEW! AM-ZXSP takes a saved ZX81 program 
tape and loads it into a SPECTRUM leaving it 
ready to run, edit or save. No more retyping of 
programs when you change machines. 
Available now at £6.50. 

AH our prices include VAT. 

AMERSHAM SOFTWARE LTD. 

Long Roof, Hervines Rd., 

Amersham, Bucks. HP6 5HS 

(02403) 6231 



VIEWPOINT 



THE PROGRAM THAT 
YOUR ZX SPECTRUM HA 

BEENVVAITINGFOR' 



-• .-- J V-Y 



Draw complex 3-dimensional objects. View them after rota- 
tion in any or all of 3 dimensions. 
Features: 

1) Rotation in 3 dimensions about a single point. 

2) Rotation about a line between two points. 

3) Generation of stereo pairs. 

4} View from one point towards another point. 

Objects can be stored separately on tape and copied to the ZX 
printer. 

Written in BASIC for you to modify to your own require- 
ments. 
Ideal for computer modelling, molecular modelling, CAO etc. 

Viewpoint - with full instruction and examples 

£6.50 

i Just starting to write machine code programs? The ideal as- 
sembler for beginners is Ultraviolet .Look at the facilities that it 
offers: 

Works entirety in decimal {no hex problems): all Z80 in- 
structions correctly assembled: supports the pseudo- 
instructions EQU, ORG (multiple ORGs allowed). DEFB, DEFW 
and DEFS. code can be assembled at one location and then re- 
located; allows alphanumeric labels of any length; full listings 
of assembled code and mnemonics can be output to the 
printer; full error trapping with faulty instruction clearly indi- 
cated; comments can be included in the source file. 

The ideal complement to Ultraviolet is Infrared - an easy-to- 
use disassembler. 

So now there is no need to be intimidated by machine code 
with Ultraviolet and Infrared it's child's play! Buy them from 
the machine code specialists - ACS Software. 

ULTRAVIOLET - £7.50 INFRARED - £6.75 

All our Spectrum programs will work in both 16K and 48K 

models. 

ANNOUNCEMENT: All three programs 
now available for the 16K ZX81 ! ! 



ACS SOFTWARE 7 I iclcjeii Cresccni. 
Rounclhay. 
Leeds LS81HN 



DON'T MISS THIS 
INCREDIBLE OFFER ! 



50 GAMES 



STLatF 5 ! 



i -j' 



GALACTIC ATTACK 
5'*Cf MISSION 
lunar lander 
plasvasolt 
staryrek 
raoar landing 
attacker 
galactic DOGfiGHt 

I ZW ATTACK 
IVASlVC ACTION 

I 0X0 

boggles 

t-ONTOON 

',< .UVP 
I -•.■,-,'.'.". 

3iOBCSES 
TMiN ICE 



VAZE EATE" 
OM'TTEH 
V0TORWAV 
fORCE FIELD 
MM 

TUNNEL ESCAit 
BARREL JUMP 



SUSMARINM 
SOCKET LAUNCH 
PLANETS 
(LACK HOLE 
DYNAMITE 

oorouRSUus 

DERSVOAS* 



CANVONBALLSATTLt JPA« SEARCH 

UNIVERSE 
RATS 
TANKER 
PARACHUTE; 
JETVOSILE 
MICH RISE 
THE FORCC 
EXCHANGE 



OVERTAKE 
SITTING TARGET 
SWASh ^HE WINDOWS 

space ship 

jcttlicht 

phasea 

intruder 

iN«E«NO 

GHOSTS 



ss. 



J 



5Q GJXMESS oncassetie for all 

the following: 

sinczlair- 

SPECTRUM 

ml i ... | (ON DISC & 
HCippKZ CASSETTE I 

ACORrVATOM 

(DOB 

DRAGON 
ATARI VIC 20 
SHARP 

ORIC-1 
tVEWBRAIIM 
ZXB1 LYNX 



POSTAGE FREE TO U.K. 



ORDER DIRECT TO 
*7* ^- UTS " 



P.O. Box 96 

HARROGATE 

NORTH YORKSHIRE 

HG3 2UH 
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ADDRESS 
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(continued from page 10$) 

140. If you like, try this for yourself by cursor- 

ing out the dummy zero and then Running the 

program. 

Secondly, the Restore statement in line 130 
is not strictly necessary in this particular 
program as you have to rerun it every time you 
want to hear the music anyway. But usually, 
you will want to set Read's pointer to the head 
of the Data queue in line 1 10 in case you want 
to cali it again; Restore does just that. 

Before we go on to refine Program 3 by 
giving each of the notes proper values, do not 
overlook the creativity which lines 170 to 200 
offer you. You can tinker with these along 
with lines 150 and 160 to get a sound more 
like a bar-room piano than a Bechstein, for 
example. Lower the 15 to range of line 170 
and you will soften the apparent attack; alter 
the Step value in the same line — even to a 
decimal such as .25 — and you can remould 
the sustain and rate of decay. 

You could try adding 36876 as well, or 
trying different combinations of the three. 
Further, changing the value of the delay loop 
in line 190 alters the overall speed at which all 
this happens. This little suite of three vari- 
ables is one of the most powerful tools you 
have in exploiting the Vic's soundmaking 
potential. 

So Program 3 opened some new horizons, 
but to hear the music played properly, we 
need to pair every note in the Data queue with 
a value representing its proper duration, just 
as we added the letters of the scale in Program 2. 

Tidy the Vic's memory by typing New and 
hitting Return, and this time we will have 
James Galway audition for Dooley Wilson's 
job at the Cafe Americain in program 4. 

The deliberate error is at line 190. That 
Poke is chopping up the notes in a way that a 
flautist certainly does not do. So delete line 
190 altogether and Run the program again. 
Now the notes do glide into one another as 
they should. 

In this exercise I have used a value of 3,000 
to the bar. It is an easy matter to quicken or 
slow the overall tempo at which this or any 
other tune is played, by simply changing pro- 
portionally the value given to each D item in 
Data. Thus you could accelerate Mr Galway 
by changing 400s to 300s, and the 600s to 
450s, and so on. 

But beware, this deceptively easy program 
has a trap for the unwary. New memory and 
enter Program 5. 

When you Run this program, all will be well 
until you hear the Vic play those notes in lines 
120 and 140 which are the same in tone, if not 
duration, of those preceding them. Just drop 
in a pair of zeros to achieve an imperceptible 
break. You may use this same trick to imitate 
the rests shown on sheet music. You can 
specify the length of the rest by giving N a 
proper value to work on. As an example: 

DATA 201,400,0,200,201,400 
will sound tone 201 for, say, a half-note; then 
introduce a quarter-note rest; and then play 
201 for another half-note. You may also have 
noticed that the end of data signals at the end 
of lines 140 and 160 were changed to 5 from 
the usual 0, so that when you correct this 
program by adding double zeros to lines 120 
and 140, your program will not end pre- 



maturely. You can go on qualifying Data lines 
with yet more items, provided that they are 
always in logical sets. 

You might, for example, have the notes and 
durations for a melody line as elements one 
and two in a four item set; with a bass line and 
associated note durations or rests as the third 
and fourth elements. This way you can 
achieve a very effective syncopated or walking 
bass rhythm. For a demonstration of this tech- 
nique, I can do no better than refer you to 
Adam Macielinski's ingenious boogie pro- 
grams in the March 1983 issue of Your 
Computer. Adding the Vic's third voice will 
give you three-part harmony in a carefully 
structured Data queue comprising six-clement 
items; and maybe now is the time to experi- 
ment more with Poke 36877 to drop in a snare 
drum. 

After all that your fingers could do with a 
rest, so why not let the Vic get on with some 
composing of its own. Program 6 generates a 
random number between 128 and 254, which 
becomes the tone qualifier for line 130; and 
line 140 prims it out for you. The tone plays 
for a time set by the loop in 150 and the 
program then loops back for its next random- 
iser to give a continuous demonstration of 
musique silicon if not concrete. 

The snag is that line 110 draws from too 
wide a choice of tones, many of which do not 
equate to real musical notes anyway. You can 
improve matters a little by reducing the choice 
for N to, say, just one middle octave. Make 
this alteration: 

100 REM PROGRAM 7 

110 N - INT(RND{1>*30> + 195. 

Better, but you are still hearing some bum 
notes that make it sound rather strange. The 
best solution comes with our old friend the 
Data statement. New memory and enter 
Program 8. 

Here, lines 110, 120 and 130 set up a single 
octave of C major while 150 generates at 
random a number between 1 and 8; line 160 
puts this on-screen. The volume is set in line 
170, and 180 delves into the Data queue at 
that position fixed by R. Line 200 gives a 
moment of silence before looping back for the 
next cycle. 

This program will generate music that 
sounds more "true" — now it is just plain 
monotonous thanks to line 190 sounding each 
note for precisely the same length of time. But 
it is an easy matter to introduce a further 
randomiser which will select different note 
values — the length and relationship of which 
you can fix. Revise the last program by 
changing it as follows from line 190 onwards 

— see Program 9. 

Not stunningly elegant but it docs the job. 
The values at the end of lines 210 to 240 you 
can tinker with yourself; the lower the 
numbers, the faster the music. 

There is very much more to music making 
and computerised composing on your Vic 20 

— not to mention the sound effects capabilities 
which I have not got around to examining here 
in any detail. Still, I hope you have fun trying, 
testing and adapting the programs given here 
and that they will help you to develop the 
know-how and curiosity that can result in 
some really original efforts of your own — 
ones worth listening to, as well! 



Program 8. 

100 REM PROGRAM 8 

110 PR I NT" 3" 

120 riflTR 195,201, 
207.. 205.. 215, 
219,223,225 



138 


FOR N=l TO 8 


140 


RERD SCN>-NEXT N 


150 


R=INT<RND<1>*S>+1 


160 


PRINT R; 


170 


POKE 36878; 18 


180 


POKE 36375, 3<R) 


190 


FOR Jj=l TO 600: 




next d 


200 


POKE 36373,0 


210 


GOTO 150 


Program 3. 


100 


REM PROGRAM 3 


110 


DATA 215,217,215, 




209,207,209 


120 


DflTfl 215,221,217, 




215,209,217,0 


136 


RESTORE 


140 


READ N^IF N=0 




THEN220 


150 


POKE 36374, N 


160 


POKE 36375, N 


170 


FOR D=15 TO 1 




STEP -1 


180 


POKE 36878, D 


190 


FOR L=l TO 30 


200 


NEXT UNEXT D 


210 


GOTO 140 


220 


POKE 36874,0: POKE 




36875,0: POKE 



230 END 

Program 9. 

100 REM PROGRAM 9 
110 PRINT" 3" 

120 DATA 195,201,207, 

209,215,219,223,225 
130 FOR N=l TO 3 
140 READ SOO-NEXT N 
150 R=INT<RND<1>*S::' + 1 
160 PRINT R; 
170 POKE 36873, 10 
130 POKE 36375, S<!R> 
190 V=INT(RNDa.:«*4> + l 
200 PRINT V; 
210 IF V=l THEN L=150 
220 IF V=2 THEN L=250 
230 IF V=3 THEN L=350 
240 IF V=4 THEN L=450 
250 PRINT D; 
260 POKE 36378,10 
270 FOR D=l TO L NEXT 
280 POKE 36878,0 
290 GOTO 150 
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DRAGON 32 



Cassettes 



MRC 



Air combat and ground strike, "joystick" controlled 
sights cannon fire and bomb release. Full colour 
hi-res graphics 3D and sound £6.50 inc. p&p. 
Fruit 

Compulsive, addictive, fruit machine. Using your skill 
with the holds, turn your £5 stake into £10 and beat 
the system. Hi-res graphics and sound. £4.95 inc. p&p 
Look and Learn 

Educational picture recognition. Hi-res graphics, text 
and colour. Age 3-10yrs £4.95 inc. p&p. 
Pontoon 

Super Hi-res graphics, full colour definition and card 
display. Fascinating, absorbing £4.95 inc. p & p. 
DRAGON and ORIC "JUNIPER" word processor, 
comprehensive edit facilities, menu and cursor driven 
*' £25.00 inc. p&p 



Tango Foxtrot 01 



Using your skill, locate the airstrip with the radar 
scanner, fly your aircraft through hazardous 
crosswinds and air pockets to land safely. Watch your 
fuel; watch your artificial horizon; be sure you are 
level on final approach. Full colour, hi-res graphics, 
3D and sound. £6.50 inc. p&p 



I QUARK DATA P.O. BOX 61 , Swindon, Wilts. Tel. (0793) 40661 . 

I Please supply 

I 

I 

| Cheque for total amount enclosed 

■ Name 

■ Address 

I 



^fltroduce original games 
for 5\tigor) 32 

Planetary Trader; — Choose your cargo — and they try to 
deliver It. Easy? Depends on what you do £5.95 

Golden Apples:— Steal the apples, and defeat the 
warlock £5.95 

Surprise:— Spells, giants, a magic ring, but this is not 
another "Lords of the Rings." £8.45 

Mini-games:— 4 games per tape: simple but 
compelling £5.95 

All tapes include P&P, and no-quibble guarantee. 

Write to: 

Bamby Software, 

Leverburgh, Isle of Harris. PA83 3TX 

Or phone 085-982-313 or 239 between 9am and 9pm. 



BBC Micro's in 
Stock Now 

MODEL A-E229 
MODEL B-£399 

A/B UPGRADES (SAME DAY BY APPOINTMENT) 

£106 

ALL PRICES INCLUDE VAT 

14" MICROVITEC MONITOR SCHOOL APPROVED £287.95 

TWIN DISC DRIVE 2 x 100K (SHUGART) £389.00 

DISC OPERATING SYSTEM £110.00 

ACORN AP100A PRINTER £238.00 

SOFTWARE 
ACORN BUG BYTE BBC SOFT 



0RIC1 ...£169.95 

LYNX £225.00 

JUPITERACE C89.95 

DRAGON £199.96 

ATARI 800 48< £399.93 

VIC20 £V29.90 

TEXAS T!99-'4A £154.95 

SINCLAIR SPECTRUM £12500 

SHARP MZ80A £546 25 

COMMODORE W O45.C0 



"COME AND VIST 

OUR SHOWROOM 

FOR 

HANDS ON 

EXPERIENCE" 



IN STOCK 
PERIPHERALS - SOFTWARE - ADD-ONS - BOOKS 



P.V. MICROCOMPUTER CENTRE 

38 WATER ST, ACCRINGTON, LAIMCS. 

TEL: (0254) 36521/ 32811 

HOURS OF OPENING 9AM-5PM MON-SAT 

BARCLAVCARO AND ACCESS WELCOME 



1 1 2 YOUR COMPUTER, MAY 1 983 






yflutoti 






The sole SINCLAIR agent for 
the Arab World — now also 
agent for JUPITER ACE and 
APPLEI 
We are interested in 
software, publications, add- 
ons etc. 

Do not miss this opportunity — 

send samples of all you have to: 



P.O. Box 147, Jeddah, 
Saudi Arabia Tel: 6604212, 
Telex 402 276 Autoram S.J. 



m 






' We are working to dtv»!op an ARABIC computer 
anyone interested please contact u». 



JO. 



ems 



(Vl'AkS 1 [LiKrlijEj business/domett ic IiIuhi 
and reporting System.' So flrxihte thai il ii equally usable for yonr mailing lists, 

cat.iloguiJs, slitck control, u-\t extracts applications arc endless, Fully user 

defined ijji.i .mil report display formats, dynamic variable -length file, records 
and data items, f -ully menu driven with powerful search facilities, sorting, total 
average^ update, multiple independent files, printing, Yes, we aim to support 
microdrtvc when Uncle delivers. Nearly all ihe 8K we use is machine code, so 
you get 32 K per lile. Comes with example file and 22 page manual C15.00 

NEW Masterf i lolG ** l6K spectrum <^ f , 

We have prodiieed a subset version of MASTERFILE called MASTERFILE 16. 
It has most of the features of hig MASTERFILE, with 7 predefined report 
formats aiid 6 pre deftnijd fields e.g. name, address, etc, and we have found a 
useful 4500 bytes of file space. MASTERFILE and MASTERFILE 16 are fully 
filecorripatiblc' and wilt happily process each other's files, so that 16K owners 
who upgrade to 48K cm use their old files immediately. Complete with 12 page 
manual; priced at £12;00. ' • 

Pl.EASF REMEMBER' TO STATE CLEARLY WHICH VERSION OF 



MAS1t:RFlt.F YOU 'REQUIRE. 



.|. Ol the ' ... iii. in' variety 

with 1 [> mazes. '1 chasers, laser defence, 9 grades, 9 speeds, demo mode, choice 
of joystick control "An extraordinarily good program" raves Boris Allan lor 
Popular Computing Weekly. We think you will agree, £5.95 



for 

HiK 7X81 



^ylUtT^ 4s£ almost identical 

bi THE FAST ONE 



almost identical spec to GULPMAN 



16 (>4K ZX81 1 MIL r/\Ol ^/I^IIL is the predecessor, to 

MASTERFILE and is in use all ovei the world now Sped deal ion is very Sirmlai 
to MASTERF 1 1. 1' (12.00 



,1 



IHE VERY BEST IN MACHINE CODE 
f OR THE ZXSPECTRUM & ZX81 

AH /iniij'.iiiis supplied double recorded ."«/ inailctl 

Isi 'class by returi) Pricus include VAT ami postage 

widiui Europe. SAL for lull list. 



Campbell Systems, Dept.{YC), 
15, Rous Road, Buckhurst Hill, 
Essex, IG9 6BL, England. 
Telephone: 01-504-0589 






SPECTRUM AND ZX81 
HARDWARE 

PANDA 

The famous Panda Expandable Ram Pack. Massive 16K 
add-on memory which can easily be expanded to 32K 
with an optional plug-in module. Supplied in rugged 
no-wobble design, rugged injection moulded case, 
contoured to fit the ZX8 1 snuggly. Compatible with other 
add-ons (printer etc). LED on/off indicator. No additional 
power needed just plug in an go. British designed and 
made from top quality components -.___ __ _ _ _ _ _ 

throughout, guaranteed 1 2 months. ONLY £ X 9 * 95 

EXPANSION MODULE ONLY £14-50 

The 16K Panda' is easily expanded from 16K to 32K 

by adding this expansion module as and when you need it 

GIANT PANDA 

Giant Panda the two together. Buy the Panda and the Expansion Module at 
the same time for a gigantic 32K bytes and save. *wn vmj a a 

Complete at a special price of ONLY £34 ' 00 

PROFESSIONAL CASED KEYBOARD 
TYPEFD42 

FOR ZX81 OR SPECTRUM 

This famous, best selling 

product immediately converts ( 

your ZX Computer into a 

sturdy, attractive and 

professional unit, with full size 

typewriter keyboard A tough 

plastic case encloses the keyboard, ?CB 

and power supply. It has 42 keys including all the 

ZX8 1/Spectrum graphic characters printed on them. The full travel key 

switches have gold plated contacts and guaranteed life of 10° operations. 

It's so easy to install! You simply unscrew the ZX PCB from it case, screw it 

to the FD case, and plug in the keyboard, No ^ 

soldering or technical knowledge required ONLY £2 9 ' 00 

TYPE FDS FOR ZX81 OR SPECTRUM 

Our new advanced keyboard has -he same, fine specifications as the FD42 
system, but with a new re -designed case, space bar and double-sized shift 
and enter keys A must for the discerning ZX81 or ,-*-— . „ «»* *„ 
Spectrum user. ONLY £39'95 

ZX KLIK- KEYBOARD 

If, like many ZX81 users, you are fed up with the^ 
dead feel of the touch sensitive keypad 
then consider the well tried Klik- 
Keyboard', This is a simply fitted 
genuine push button keyboard 
which has been designed as an 
exact replacement for and is no larger 
than, the existing keypad ■ Fits on to the ZX8 1 

■ Full 40 keys plus one spare for any purpose. ■ Nosoldering-justplugin. 

■ No trailing wires ■ Clear permanent two colour legends. ■ Positive feel 
and sound as data is entered ■ Speeds up programming enormously and 
reduces errors ■ Fitting service offered £200 extra —.— »■.„-. M *m 
(remember to send your ZX81). ONLY £24*50 





AFDEC 

ELECTRONICS LTD 



Kempshott Lane, Basingstoke 
Hants RG22 5LT 



I wish to order the folio wing 



Quantity Item 



Amount 



Panda (ft £1995 inc. 



Expansion Module (ft £1450 inc. 



Giant Panda (ft £34-00 inc. 



FD 42 Keyboard ZX/Spectrum* (ft £2900 inc. 
FDS Keyboard ZXSpectrum' (ft £39 95 inc. 



ZX Klik-Keyboard & £24-50 inc. 



TOTAL -Rcase indicate. 



AL! prices include VAT and post and packaging. All Moms include a full year guarantee. 
Product) no stocked and usually despatched within 10 days. Overseas cusT.0rr.0r3 add £4 post 
and packing. Chequee/Postal Orders etc. should be made payable to AFDEC Electronic* Ltd 



Card Mo. ■ i ' 

Signature 

Name 

Address 
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MEMBERSHIP INCLUDES: 20% OFF FIRST TAPE 

15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER 

* Special offers during membership * Forthcoming free offers 

* Occasional very special hardware offers * Regular Newsletter and Lists 

* Only the best software by the most respected houses stocked 

ZX81 • SPECTRUM • DRAGON 32 ■ ORIC 1 • JUPITER ACE ■ B.B.C. 

TWO SCHEMES 

• MAILORDER MEMBERSHIP: £B.00*SH0P MEMBERSHIP: £5.00* OPTIONAL LIFE MEMBERSHIP £5.00 EXTRA 

• SPECIAL SCHEMES FOR 15-YEARS-OLD AND UNDER • O.A.P.s • UNEMPLOYED 
TELEPHONE ACCESS /BARCLAYCARD/VISA ACCEPTED OR S.A.E. FOR FULL DETAILS. 

FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS! 

You know us! We are genuine! Full refund of fee if not satisfied ^ S^» "V>v ^\ ^_ 

when membership details arrive or anytime in first six months if ) ' 'THE FRIENDLY TO USER ' ' STORE 



genuine complaint is not resolved within 30 days. 

5 ST. PETERS LANE, LEICESTER. TEL: 0533 29023 




_ 



THE M FRIENDLY 



.__ — 



TO USER STORE" 



THE FIRST MIDLANDS REGION SHOP 
SPECIALISING IN SINCLAIR COMPUTER 

ACCESSORIES AND HOME 
COMPUTING GENERALLY. 



STOCKING: SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and 

JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE. 

Possibly the widest range of software available in the Midlands. 

BBC software now available! 

SPECIAL MICROWARE'S OWN SOFTWARE FOR THE ZX SPECTRUM. 

ALIEN COMMAND 16/48K SPECTRUM ONLY £4.75 

BACKGAMMON 16/48K SPECTRUM ONLY £4.50 

YAHTZEE 16/48K SPECTRUM ONLY £4.50 

Please include 50p post & packaging with software orders. 
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5 ST. PETERS LANE 
LEICESTER 
TEL: 0533 29023 
Open 9.30-5.30 
closed Monday 

SEND S.A.E. 

FOR FURTHER DETAILS 
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FINE SCROLLING 



ATARI 

Flashing junk, nasty 
jerks: two of the 
problems that arise 
when using fine 
scrolling in Basic. 
Chris Lam looks at 
ways in which 
Atari users can 
circumvent 
unpleasant 
experiences. 
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What IS THE difference between fine scrolling 
and coarse scrolling? 

Coarse scrolling is where one character at a 
time moves. This gives a very jerky effect. 
Type in program 1 and Run it. The program 
manipulates LMS operands to implement the 
coarse scroll. Any method can be used: it is 
just that LMS manipulation is easier. The 
program tells Antic — the graphics processor 
— where to start displaying data from. It runs 
through addresses to 65535. We will call the 
addresses which are Poked to tell Antic where 
to start displaying screen data, DList and 
DList+ 1. Try steps of 19, 20 and 21 in line 
30. Change lines 20 and 30 so that they run 
from 255 to 0. 



Just for those who do not know what LMS 
operands are, LMS — load memory scan — is 
an instruction followed by a 16-bit address. 
The address of the low byte is 

PEEK <560)+256*PEEKI56n+4 

Now for fine scrolling. Add program 2 to 
program 1. There are two built-in scroll 
registers HScrol — 54276 — and VScrol — 
54277 — which hold the number of pixels to 
be scrolled. The direction of the scroll 
depends on the sequence of numbers we Poke 
into it. Before these registers can be deployed, 
we have to enable the lines on the screen for 
fine scrolling. Lines 12 and 13 do this. In line 
12, the 64 is the LMS instruction, 16 is the 
horizontal fine scroll enabler — 32 is the 



vertical scroll enabler — and 7 is the Antic 
number for graphics 2. Number 6 is for 
graphics 1, and 2 is for graphics 0. 

The registers can only be used to scroll up to 
15 pixels cither way. Therefore we must 
combine fine scrolling with coarse scrolling. 

Line 58 is the loop which determines the 
direction and the extent of scroll. A "0 to 
limit" gives an upwards or left-to-right scroll 
while a "limit to step-1" gives a downward 
or right to left scroll. Look at figure 1 to 
determine the value of limit. 

Line 62 resets the screen to its starting 

position before the coarse scroll. The value to 

be Poked is always the first number in line 58. 

(continued on next page) 



Program 1. 




40 POKE DLIST, M 


5 GRAPHICS 2+16 




50 POKE DLIST+1,N 


10 DLIST=PEEK(560)+256*PEEK(561) 




58 FOR J=7 TO STEP -1:REM EXTRA LINE 


11 DLIST=DLIST+4 




59 POKE 54276, J: REM EXTRA LINE 


20 FOR N=0 TO 255 




60 FOR DELAY=1 TO 100: NEXT DELAY 


30 FOR M=0 TO 255 




61 NEXT J: REM EXTRA LINE 


40 POKE DLIST, M 




62 POKE 54276,0: REM EXTRA LINE 


50 POKE DLIST+1,N 




70 NEXT M:NEXT N 


60 FOR DELAY=1 TO 100: NEXT DELAY 




80 END 


70 NEXT M:NEXT N 
80 END 




Program 3. 

5 GRAPHICS 2+16 


Program 2. 




6 D=PEEK (560) +PEEK (561 ) »256 


5 6RAPHICS 2+16 




10 GOSUB 100 


10 DLIST=PEEK(560)+256*PEEK(561) 


■ 


11 ACT=USR(ADR(A$)) 


11 DLIST=DLIST+4 




12 POKE D+3, 64+32+16+7 


12 POKE DLIST- 1,64+ 16+7: REM EXTRA 


LINE 


13 FOR N=2 TO 13: POKE D+4+N,55:NEXT N 


13 FOR N=2 TO 13:POKE DLIST+N, 16+7: NEXT 


14 POKE D+18,65 


N:REM EXTRA LINE 




15 POKE D+19, PEEK (560) 


20 FOR N=0 TO 255 




16 POKE D+20, PEEK (561) 


30 FOR M=0 TO 255 




18 POKE 1536,15 „. t . ,. . , . 

(listing continued on next page) 
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(continued from previous page) 

Before going on, see if you can convert the 

program to do a vertical fine scroll 

downwards. 

Two problems arise with using fine 
scrolling on Basic. First is the flashing junk. 
Second is the unpleasant jerks. Borh can be 
cured by changing scroll registers and I.MS 
operands during the time which the screen i* 
blank. 

Type in program 3 The routine is enclosed 
in lines 101 onwards. This routine is executed 
fifty times a second exactly. You have to feed 
the routine with information. 
POKE 203, number of pixels to scroll 

horizontally 
POKE 204, numbei of pixels to scroll vertically 
POKE 205, low byte of new start of screen 

RAM. 
POKE 206, high byte of new start of screen 

RAM. 



POKE 207, low byte of DLIST. 
POKE 208, high byte of DLIST 
POKE 209 if Poked with a non zero number it 

will load the LMS operands with what is in 

location 205, 206. 
POKE 1536, number you would normally have on 

line 73 of program 2 This is the horizontal one 
POKE 1537 number you would normally hav*» in 

line 73 of program 2. This is the vertical one 
This routine caters for norizontaJ and vertical 
scrolling. Program 3 demonstrates diagonal 
scrolling. Use this routine in your programs 
You 3rc probably saying to yourself "Who 
wants to watch a load of scrolling junk?". If 
you set up a string and manipulate I.MS 
operands to poini to the start of the string, 
then changing the contents of the string, we 
can implement coarse scroll Try program 4. 

The last program gives the skeleton on 
which the scrolling map in Eastern Front 194 1 
is created. Use your mvstick ro scroll the 



screen over nine screens full of random 
characters. A final warning The computer has 
an internal character set which is not the same 
as the standard one. Such maps require a lot of 
careful planning before they can be created. 
This is nil possible because screen data is not 
fixed to one section of memory but can be 
anywhere. Imagine how difficult it would be if 
you had to move all the data through screen 
ram. Program 5 uses twelve I.MS instructions 
which is the proper set up for horizontal 
scrolling. 

Why not try replacing MAPS with your 
own graphics? 



Figure 7. 

Graphics mode 

Horizontal 1 unit 3 

Vertical 1 unit 7 
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19 POKE 1537,15 

20 FOR 1=255 TO STEP - 1 
40 FOR J=255 TO STEP -22 

42 POKE 205, J; POKE 206, I: POKE 209,1 
50 FOR N=15 TO STEP -1 

57 POKE 204, N 

58 POKE 203, N 

59 FOR K=0 TO 20: NEXT K 

60 NEXT N 
70 NEXT J 
80 NEXT I 
90 STOP 

100 REM DATA 

101 DATA 165,209,240,25,160,0,165,205,145,207, 
200,165,206,145,207,173,0,6,133,203 

102 DATA 173,1,6,133,204,169,0,133,209,165,203, 
141,4,212, 165,204, 141,5,212 

109 DATA 76,98,228 

110 FOR N=0 TO 41: READ A: POKE 1538+N, A; NEXT N 
120 DATA 160,2,162,6,169,7,32,92,228,104,96 
130 DIM A*<11) 

140 FOR N=l TO llrREAD A: A* (N,N) =CHR* (A) :NEXT N 

150 C0=D+4 

160 POKE 208, INT (CO/256) 

165 POKE 207, CO- INT (CO/ 256 )* 256 

170 RETURN 

Program 4 

5 GRAPHICS 2+16 

10 DIM SCR* (240), LINE* <7) 

15 SCR*(1)=" ": SCR* (240)=" " : SCR$ ( 2 ) =SCR* 

16 REM IN 15 PUT CTRL J BETWEEN QUOTES 
20 LINE*=" 

25 REM 20 IS CTRL J,,,,, J 

30 START=ADR(SCR*> 

31 DLIST^PEEK (560) +256»PEEK (561 ) +4 

32 HI^INT (STAR"" /256) 

33 POKE DLIST* 1, HI 

34 POKE DLIST, ST ART -HI* 256 
40 SVE=IN 

50 RAND= TNT c rnd ( ) *?* 1 > 

60 IN=IN+ <RAND=1 ) - <RAND=2) 

70 IF IN=-1 OR IN=14 THEN IN=SVE 

75 SCR*(1,220)=SCR*(21,240) 

80 SCR*<22MIN,22l + IN+6>=UNF* 



90 FOR N=l TO 50: NEXT N 
110 GOTO 40 

Program 5 

3 GRAPHICS 0: POSITION 15,12:? 
"PLEASE WAIT" 

4 GOTO 10 

5 FOR F=l TO 60:B*(F,F>=CHR* 
(PEEK (53770)): NEXT F:RETURN 

10 DIM MAP* (2160), B*<60) 

20 FOR N=l TO 2101 STEP 60 

40 GOSUB 5:MAP*(N,N+59)=B* 

70 NEXT N 

90 BEGIN=ADR<MAP*) 

100 GRAPHICS 2+16:ST=1536 

120 FOR N=0 TO 2;P0KE ST+N, 1 12:NEXT I 

130 FOR 1=1 TO 12 

140 POKE ST+3*I,71 

150 MEMST=BEGTN+(I-1)*60 

155 HI=INT(MEMST/256) 

160 POKE ST+3tI+2,HI 

170 POKE ST+3*I+1,MEMST-HI*256 

180 NEXT I 

190 POKE 1575,65 

200 POKE 1576,0 

210 POKE 1577,6 

220 POKE 560,0 

230 POKE 561,6 

1000 X=0:Y=0 

1005 POKE 712,10 

1010 ST-STICK(O) 

1020 TF ST=15 THEN 1010 

1030 X=X+(ST=7 AND X<40>- 

<ST=11 AND X>0) 
1040 Y=Y-(ST=14 AND Y>0)+ 

(RT-^1^ AND Y<24) 
1050 TMP^BFGIN+X+Y*60 
1060 FOR N=1540 TO 1573 STEP 3 
1070 HI=INT(TMP/256> 
10 7S POKF N+1 ,HI 
1080 POKE N,TMP-HI*256 
1090 TMP^TMP+60 
1100 NEXT N 
t MO GOTO t010 
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Monster Maze 



HARDWARE 



SELECTED SOFTWARE 



Atari 400 with 16K RAM (AF36P) £199 95 
Atari 400 with 48K RAM (AF37S) £29900* 
Atari 800 with 48K RAM (AF02C) £399 00* 
All above with BASIC and handbooks 



Atari Cassette Recorder 

Atari Disk Drive 

48K RAM for Atari 400 

48K Upgrade for 400 

Commodore 64 

VIC20 

16K RAM for VIC20 

Commodore Cassette 

Commodore Disk Drive 

Dragon 32 



(AF28F) £50.00 

(AF06G) £299.95 

(AF44X) £99 95 

(AF45Y) £99.95 

(AF56L) £339.00* 

(AF47B) £129 95 

(AF53H) £59.95 

(AF48C) £44.95 

(AF50E) £299 99 

(AF57M) £199.50 

(BC30H) £19.95 



Dragon Joystick 

Cassette Cable for Dragon (BC31J) £2.95 

Epson Printer MX80F/T (AF40T) £447 35 



MENTA 

Floppy Disk 

5 C12 Data Cassettes 

Joystick Controller 

Joysticks (Pair) 

Le Stick 

Full details all above in MAPLIN catalogue. 

* Delivery next day by Datapost 



(XG28F) £115 00 

(YX87U) £2.50 

(AF61R}£1.99 

(AC53H) £7 50 

(AC37S) £13.95 

(AC45Y) £24.95 



ATARI 

Attack At Ep-Cyg-4 
'Baja Buggies 

Candy Factory 

Claim Jumper 

Defender 

Form 
•Frogger 

Galax, an 

Gorf 
"Hellfire Warrior 

K-razy Shootout 

Moon Shuttle 

Pac-Man 

Paint 

Picnic Paranoia 
'Preppie 

Oix 

SAM Speech Synth 
'Shamus 

Softporn Adventure 

Starcross 

Synassemblei 
'Zaxxon 

Zorkl 

Zork II 

Zork III 
■3D-Supergraphics - 



-1E-I6K-KF54J£34.95 

IC-16K-KB74R £22 95 

1D-32K KF53H £21.95 
1E-116K KB67X £34.95 

•1E-16K KF10L £29 95 
-1D-24K-YL29G £62.95 

1C 16K-KB68Y £22 95 
-1E-16K-KF11M £29 95 
-1E-16K-KB44X£34 95 
-1C-32K KF02C £27.45 

-!E-8K-B063T£34 95 
-1C-16K KF22Y £27 50 

-1E-8K B071N £29 95 
-1D-48K-KB22Y £29 95 
-1E 16K-KF13PE34 95 

1C-16K-KB07H £21 95 
-1E-16K KF16S£29 95 
-1D-32K-K815R£47 19 
-1E-16K-K890X £34 95 
-1D-40K-BQ93B£20 64 
-1D-32K KB37S £29 95 

1D-48K-KB83E £38 95 
-1C-16K-KF20W £31 50 
-1D-32K-BQ94C£29 95 
-1D-32K-BQ95D£29 95 

10-32K-KB3U £29 95 
1C-40K BQ29G £31 95 



COMMODORE 64 
Temple Of Apshai (Part ! ) 
Upper Reaches (Part 2| 
Curse Ol Ra (Pan 3) 
Sword Of Fargoal 
Crush Crumble & Chomp 
Jump Man 

DRAGON 

Berserk 

Black Sanctum 

Dragon Trek 

Galax Attax 

Quest 

Wizard War 

Plus 30 other titles for Dragon 

SPECTRUM 

The Hobbil (48K) 

Timegaie (48K) 

Space Intruders (16K) 

Meteor Storm (16K) 

Chess Player (48K) 

Speakeasy (48K) 

VIC20 

Crush. Crumble & Chomp ( 



ID-BC57M£27 45 
1D-BC58N £13 80 
1D BC59PE13 80 
1D-BC60O £20 75 
1D-BC61R£20 75 
1D-BC62S £27 45 

1E-BC32K £19 95 

1C-BC78K £7 95 

•1CBC82DE9.95 

1E-BC79L £19 95 

-1C BC41U £7 95 
1C-BC83E£7 95 



1C-BC88V £14 95 
1C-8C89W £6 95 
1CBC90X£4 95 
1C-BC91Y £4 95 
-1C BC92A£6.95 
•tC-BC93B£4 95 



Plus over 280 olher titles for Atari, 



MICROWRITER 



The new hand-held word processor 
that eliminates the need for a typist 
You can learn the Microwriting technique 
in less than an hour and produce 
perfectly typed text the same day 

Micrownler (AF62S) £485 • £72 75 VAT* 
Complete Word Processor Package 
(Micrownter. printer and lead! 
(AF63T) £1.455 * £218 25 VAT* 
Available ONLY by mail order or from 
WESTCLIFF shop 

* Delivery next day by Datapost 
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Dalestones Of Ryn ( i 16K) 
Invasion Orion <*16K) 
Monster Maze 
Plaltermania 
Princess & Frog 
Rescue At Rigel ( • 16K) 
Ricochet <»8K) 
SwoidOt Fargoal (^16K| 
Tank Arcade 



16K) 

1C KK10LE20 75 
1C-KK13P £13 80 
1C-KK12N £17 25 
1E-KK11M £27 45 
IE KK14Q £27 45 
1E-KK16S £29.95 

-1C-KK08J £20 75 
1C-KK15R £13.80 

-1C KK09KE20 75 
)C KH18U£1195 



AUTHORISED ATARI 
SERVICE CENTRE 



Plus 80 other titles for VIC20 

'Disk versions also available though price 
and memory size may be different. 

Send sae now for our new software leallet 
with details of all programs added since 
Maplin catalogue. 
Order As XH52G Issue 4. 



The brilliant new colour computer 

SORD M5 



^ 



If your order contains over £120 worth of 
computer hardware apply now for interest 
free credit by telephoning: Mail-oroer 
(0702) 562911 London Shop 01-248 0926 
Birmingham Shop: 021-356 7292. Southend 
shop: 0702 554000 Or write to P O Box 3. 
Rayleigh. Essex SS6 8LR 
1 You pay 10% down, then 10% per month 
for a further nine months (to nearest 
penny). 

Credit quotations on request This offer 

subject to approval which can take up 
to 48 hours (APR - 0%) 



Mapsoft full colour catalogue 
Price £1 incl post Mapiin 
catalogue contains full details 
of all hardware and lots of 
software. On sale now in all 
branches of W H. Smith, price 
£1 25 or £1 50 incl post from 
PO Box 3. Rayleigh. Essex 






A superb new home computet 

with one of the most powerful 

colour video processors 

available. An incredible 32 

sprites simultaneously 

and l6Kof RAM 

dedicated to graphics 

atone. Powerful Z80A 

(3.5MHz) main processor Three 

tone generators and noise 

generator all with envelope control like a 

mini-synthesiser Complete with BASIC and superb handbooks 

for beginners All this for just £18995 (AF64U) 



Maplin Electronic Supplies Ltd., Mail Order P.O. Box 3, Rayleigh. Essex 

SS6 SLR. Tel. Southend (0702) 552911 (Sates) 

Demonstrations at our shops NOW. 

159-161 King St., Hammersmith, W6. Tel. 01-748 0926. 284. London 

Road. Westcliff-on-Sea, Essex Tel. (0702) 554000. Lynlon Square. Perry 

B.itr Birmingham. Tel. (021) 356 7292. 

All goods delivered in UK mainland carriage paid, but add 50p it total 

order less than £S except catalogues. Orders Including items marked *, 

delivery next day by Datapost. 

Subject to availability. All prices include VAT unless shown. Prices 

correct at time of going to press. 
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BOUGHT 

ANY 

INTERESTING 

CASSETTE 
BOXES LATELY 

The Microcomputer Software Club exists to help home micro 
users to buy good programs - not pretty boxes. Advertisements 
and clever packaging can make the worst programs appear 
tremendous. It is not until you have 'gambled' your money that 
you discover how good they really are. Some are only slightly 
different to others you may already own; many are not as good 
as you would be entitled to expect; and others are just a complete 
waste of money. Of course, there are some excellent programs 
around, and many more appear each month. Many thousands 
of home micro users now find out about them easily, safely and 
regularly. In addition, they are able to buy them at really low 
prices. They are all members of the Microcomputer Software 
Club. 

FREE MEMBERSHIP 

Membership of The Microcomputer Software Club would save 
you money and trouble. Each month we thoroughly test and 
evaluate the many programs issued by the growing number of 
producers - including IJK, Bug-Byte, A & F, Campbell, C-Tech, 
Imagine, Lothlorien, DJK, Salamander, Bridge, and the smaller 
companies that you may find it difficult to keep track of. If a 
program is good, and it has got to be very good, it is recom- 
mended to our members in the next issue of the Newsletter. 

NO OBLIGATION 

Members are not obliged to buy a fixed number of programs 
from The Club. They buy what they want when they want. 



Whether it is one program in a year or one a month, they know 
that when they buy from THE MICROCOMPUTER SOFTWARE 
CLUB they are buying the best programs at the best prices. 

LARGE SAVINGS 
ON TOP SOFTWARE 

All programs are, at least, 10% cheaper than normal and, each 
month, the best of the most recent software is made available to 
members at 20% less than normal. Postage and packing is free 
on orders of two or more programs for delivery within the UK; 
ordering and payment are simple, and quality is guaranteed. 

FREE NEWSLETTER 

Our latest Newsletter offers programs from most leading 
suppliers - and from a few that, perhaps, you do not yet know. A 
program has to be good, very good, before it is recommended to 
members. It also has to be reliable and, even before the 
members' discount, it has to be good value for money. Subject 
coverage includes adventure, arcade, education, strategy 
games, household applications, family games, business, 
utilities and programming aids. 

CLUB EXPANDS TO INCLUDE 
COMMODORE 64 AND ORIC 



USERS 



Two excellent new machines have just been added to our 
coverage - the Commodore 64 and the Oric. Software for these 
machines will be in our next Newsletter. Remember, member- 
ship is completely free of charge and you are under no obliga- 
tion to buy anything from the Club unless you really want to. If 
you use a ZX81 (16k), Spectrum (16k or 48k), BBC (A or B), 
Dragon 32, Vic (expanded or unexpanded), Commodore 64 or 
Oric, you should join THf CLUB. 
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THE MICROCOMPUTER SOFTWARE CLUB 
__ P.O.Box 166, Oxford, 0X2 9BJ, England. 
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Free membership application 



Please accept my application and enrol me as a member 
of The Microcomputer Software Club. I understand that 
membership is free of charge. 

As a member I will receive the Club Newsletter free of 
charge and will be entitled to benefit from any savings 
offered to membefs on selected programs for micro- 
computers. I may cancel my membership at any time. 

THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, 0X2 9BJ, England. 



NAME 
ADDRESS 

CITY 
POSTCODE 



COMPUTER MODEL 



AGE (If under 18), 
COMPUTER RAM- 
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MONITOR AND 




This machine-CODE monitor for the Dragon 
32 computer offers nine commands directly 
accessible from the keyboard in Basic. Once 
installed, the monitor is called by pressing the 
right arrow key; this is achieved by 
interrupting the Dragon's key-scan routine to 
check whether the right arrow has been 
pressed. In this way the monitor can be ready 
for use at any time whilst being transparent to 
the Basic user. 

When you call the monitor by pressing the 
right arrow key, you should get the monitor's 
command prompt. This is a left-pointing 
arrow and means that Monit32 is expecting a 
command. There are two other important 
prompts which you will need to know, these 
are: the "greater-than sign" which means 
Monit32 requires a 16-bit — four digit 
hexadecimal — address or length. All numbers 
input and output in hexadecimal. It is 
important to enter four characters, for 
example if the number 7F3 were to be entered 
you must type 07F3. 

The other prompt is a "less-than sign" 
which means that Monit32 is expecting an 
eight-bit — two-digit hex — number. Here is a 
summary of the commands and their uses: 
Sets the origin address which is used by 

some of the other commands. 
A Allows you to enter code into memory 
starting at the address set by O. To 
terminate the command enter an asterisk 
as the code. 
E Displays the contents of a page of 
memory in hexadecimal starting from the 
address set by 0. Pressing Enter will 
increase the address by one, pressing 
Clear will decrease the address by one. 
Pressing the space-bar returns to 
command level. 
F This command is used to fill a section of 
memory with a constant. When pressed, 
Monit32 will first require a 16 bit length 
and then the value of the constant. That 
length of memory will then be filled with 
that constant starting at the address set 
by O. 
J This is used to jump to the 16-bit address 

given after J. 
M The M command is very useful for moving 
machine-code or graphics pages. When 
called, the monitor first requires the 
length of code to be moved, for example, 
OOFE to move 254 bytes. Then the starting 
address of the destination is entered. The 
code starting at the address set by will 
then be copied to the memory starting at 
the address given for the length given. 
Pi The contents of the 6809E micro- 
processor registers. A, B, X, Y, S and U 

(continued on next page) 



These versatile routines 
written by Brian Cadge for the 
Dragon 32 provide you with a 
monitor which is ready for 
instant use whilst being 
invisible to the Basic user. 




DRAG 



Disassembled version of the monitor. 

10 CLEAR 208,31699 

15 T-0'PRINT'PRINT"PLERSE WHIT fl MOMENT WHILST CODEIS INSTALLED. ,."' S0UND198/ 1 

20 FOR 1-1 TO 59'READ Af ■ POKE 31999+1 ,VAL< "l,H"+A*>'T-T+VRL< "8.H"+Rf > 'NEXT 

21 IF T058B5 THEN PRINT"DRTR ERROR IN 30" 'STOP 

30 DRTR 81,09,27, 1,39,34, 36, 86,39, B7, 01, 6R-9E, 88,86, 5F,R7, 89/0/0, 30,1, 9F,88/BD/fl 

0,EA/B7,7F,EE,BR,40,9E,8e,A7,89,B,0,30 J l,9F,88/B6,7F,F-E,81,3R,26,88,86-7E,87,01/ 

6A, 35, 36,39,20,38 

30 'return v*lu# In buff+X In B 

60 FOR 1-60 TO 118'READ A*«POKE 31999+1, VAL< "8.H"+R« >' T-T+VRL< "&H"+flf >'NEXT 

61 IF TO13230 THEN PRINT"DRTfl ERROR IN 70." 'STOP 

70 DfiTfl R6,89/7F,EE,80,39,2E,0B,A6,89,7F,EE,80,30,C6/10/3D/20/0B,A6,89,7F,EE,e0/ 

37,20,F3,fl6,e9,7F,EF/B0,39/2E/0F/fl6/89/7F,EF,80/30/i2/B7,7F/F2/FB,7F/F2/20/0B,fl6 

,89/7F,EF,ee,37,Z0,EF,39 

90 'lrvPut routine for buff 1-4 

100 FOR 1-119 TO 183'READfl#'P0KE 31999+1, VAL< "«.H"+A*>'T-T+VAL< "6,H"+fl*>' NEXT 

101 IF T01926? THEN PRINT"DATfl ERROR IN 110" 'STOP 

110 DflTfl 7E,7D,E9,8E,0,0/BD/R0/EA/Sl/08/26,ll,eC,0,0,27,F4,10,9E,88,31,3F,10/9F/ 
88,30,lF/20,E8,81,0D,26/04/BD/90,Rl,39,R7/89/7F,EE/8R/40,8C,00,04/24/0E,30/01,10 
, 9E, 88, R7, R9, 00, 00, 31 , 21 , 10/ 9P, 88, 20, C5 
150 'h«x Print routine v*', In B 

160 FOR 1-184 TO 233'RERO fl»'POKE 31999+1/ VAL< "».H"+A«>'T"T+VAL< "«.H"+A* >■ NEXT 

161 IF T024421 THEN PRINT"DRTR ERROR IN 170" 'STOP 

170 DATR F7, 7F-FF, 34, 34, 54/54, C4/0F/C1,09/2E,04/CB, 70,20, 02, CB, 37,80, 12, F6,7F,FF 
,C4,0F,Cl,09,2E,04/CB,70,20/02,CB/37/8O,01,39/9E,e8/E7/99/00/00/30,01/9F/88/39 
190 'r«eo9nl»« M0N1T32 corrn*nd 

200 FOR 1-234 TO 307 'READ A* -POKE 31999+1 ,VAL< "iH"+A* > ■ T»T+VAL< "«.H"+Ri) ■ NEXT 

201 IF T031181 THEN PRINT"DATA ERROR IN 210" 'STOP 

210 DATA 81,4F,26,03,7E,7E,33,81,4A,26,03,7E,7E,57,8l,53,26,03/7E,7E,8A,81,45,26 
, 3, 7E, 7E, 95/ 81 / 46, 26, 03, 7E, 7F/ IE/ 81 ,4D, 26, 03, 7E,7F, 66, 81 ,52/ 26, 03/ 7E, 70, 3B, 81, 41 
,26,03,7E,78,D4,9E,88,86,7F,A7,89/0,0,30,1,9F,8S,BD,90,A1,7E/7D/0C 
230 'set origin moduU '0' 

260 FOR 1-308 TO 343-READ fif'POKE 31999+1 ,VAL< "«.H"+A*>'T-T+VAL< "«.H"+Af > ' NEXT 

261 IF T035368 THEN PRINT"DATR ERROR IN 270" 'STOP 

270 DATA 9E, 88, 86/ 7E,A7, 89, 0,0/ 30, 01/ 9F, 88, 80, 7D, 79, 8E,0/0,BD/ 70,38/ F7,7F,FD/8E, 

0,2,BO,7D,3B,F7,7F,FE,7E,7D,0C 

290 'Jump to *ddr»»* 'J' 

300 FOR 1-344 TO 394 ■ RERDA* ■ POKE 31999+1/ VAL< "t,H"+A*> ■ T-T+VALt "tH"+A* >' NEXT 

301 IF TO40333 THEN PR I NT "DATA ERROR IN 310" 'STOP 

310 DATA 9E,B8/8£,7E,A7/B9,0,0/30,l,9F,ee,BD,7D/79/8C/0/0/2£,3/7E/7D/0C,8E,0/0,B 
D,7D,3B-F7,7E,Be-8E-0,2,BD,7D-3B-F7,7E,89,86,7E/B7,01,6A/33/36/7E,83,71 
[listing continued on next page) 
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{listing continued from previous page) 

340 'exec subroutine from or 19 in 

330 FORI-393 TO 403 ■ READA* ' POKE 31999+1 , VRL< "fcH"+H*> 'T-T+VflL< "S.H"+H» >■ NEXT 

351 IF T<>421 67 THEN PR I NT "DRTfl ERROR IN 360 "'STOP 

360 DATA BD,90,A1,SE,7F,FD,AD,84,7E,7D,0C 

390 'examine memory form orlflln 

400 FOR 1-406 TO 342 ' READ At'POKE 31999+1 ,VRL< "fcH"+fl» >'T-T+VRL< "6.H"+fl* > 'NEXT 

401 IF TOS9267 THEN PRINT"[>flTfl ERROR IN 410/420" • STOP 

410 DATA 8E,0,0,86,60,A7,89,04,00,38,01,8C,02,00,2S,F5,SE,04,00,9F,ee, 10,BE,7F,F 
D,10,BF,7F,F6,86,0E,B7,7F,F5,F6,7F,F6,BD,7D,B7,F6,7F,F7,BD,7D,B7,86,09.9E,88,30, 
01,9F,88,18,BE,7F,F6,E6,A4,31,21,10,BF,7F,F6,8D,7D,87,4A,26,E8,6D,90,fll,B6,7F,F5 

4fl 
420 DRTfl 27,03,37,7F,F5,20,CC,9E,e8,86,6fl,fl7,84,30,i,9F,ee,BD,A0,EA,81,0D,26,0A, 
BE, 7F,FD,30,01,BF,7F,FD,20,9F,81,0C,26,8A,BE,7F,FD,30,1F,BF,7F,FD,28,F0,81,20,26 
,DD,BD,90,A1,7E,7D,0C 
430 'fill form oriflln 'F' 

460 -FOR 1-343 T0-6I4^RER& H*-- POKE 3 1 999 + I y VAL<-"W+A» > ■ T-T+VAL< "W'+fl* > ■ NEXT 
461 IF TOS7688 THEN PRINT"DflTfl ERROR IN 470" 'STOP 

470 DRTfl 86, 7E, 9E, 88, A7, 84, 30, 01, 9F, 86, BD,7D, 79, 8E-0-0, BD,7D, 36, F7,7F,F5, BE, 00.0 
2, 8D, 70, 3B, F7, 7F, F6,9E, 88, 86, 7CA7, 84, 30, 01, 9F, 88, BD,7D, 79, 8E,0, 0, BD,7D,3B, BE- 7F 
,FO,10,BE,7F,F3,E7,84,30,01,31,3F,10,8C,0,0,26,F4,7E,7D,0C 
490 'move COeJ* 'M' 

500 FOR 1-615 TO 71 4 -READA* 'POKE 31999+1 ,VAL< "&H"+fl* >'T-T+VRLC "4H"+A*>'NEXT 
301 IF T079939 THEN PRINT"DRTfl ERROR IN 51 0/320 "■ STOP 

510 DRTfl 86, 7E, 9E, 88, R7, 84, 30, 01, 9F, 88, BD, 70, 79, BE, 0,0,BD,7D, 38, F7,7F,F5,8E, 0,2, 
BD,7D,3B,F7,7F,F6,B6,7E,9E,88,fl7,84,30,01,9F,88,BD,7D,79,8E,0,0<BO,7D,3B,F7,7F,F 
7,8E,0,2,BD,7D,3B,F7,7F,F8,BE,7F,FD,10,BE,7F,F7,fl6,64,A7,A4,30,01,31,21,10,BF,7F 
<F7 

320 DRTR 10,6E,7F,F3,31,3F,i0,BF,7F,F3, 10,80,0,0, 26, E0,7E, 70, 0C 
530 'dllPlU r»91»ter* 'R' 

360 FOR I -1T01 97 'READA* 'POKE 31802+1 , VRL< "8«H"+A*>' T-T+VRL< "S.H"+A* >> NEXT 

361 IF TO108883 THEN PRINT"DATA ERROR IN 370/580/590 " -STOP 

370 DATA 33, 36, 8F, 7F, EE, 10, BF,7F,F0, 10, FF,7F,F2,FF,7F,F4,B7,7F,F6,F7,7F,F7, 34, 36 

,BD,90,A1,20,16,34,2,8D,90,A1,35,2,9E,68,A7,84,30,01,86,7D,R7,84,30,02,9F,88,39, 

86, 4 1 , 8D, E6, F6, 7F, F6, BD, 7D, 87, 86, 42, 8D, DC, F6 , 7F, F7, BD, 7D, B7, 86 , 56, 80, D2, F6 , 7F, EE 

,8D,7D,87 

388 DRTfl F6,7F,EF,BD,7D,B7,86,59,8D,C2,F6,7F,F8,BD,7D,07,F6,7F,F1,BD,7D,B7,86,53 

,8D,S2,F6,7F,F2,8D,7D,87,F6,7F,F3,BD,7D,87,66,55,8D,fl2,F6,7F,F4,eD,7D,87,F6,7F,F 

5, 80, 70, 87, BD, 90, fll , BD, 90, Rl , 9E, 88, 86, 30, R7, 84 , 30, 1 , 86, 52, A7, 84 , 30, 1 - 86, 4F , R7, 84 

,30,1,86 

390 DRTfl 47,R7,84,38,2,9F,88,0C, 18,83,0,2,93, 19,FD,7F,EE, F6, 7F, EE,BD/7D,87,F6. 7F 

, EF, 8D, 7D, B7, BD, 90, fll , 7E, 70, 0C 

600 'enter code into memora* 'fl' 

610 FOR 1-1 TO 103RERDfl*'POKE 31699+1 , VAL< "WT+A* J- T-T+VAU "8.H"+A*> NEXT 

611 IF TO122108 THEN PRINT"DflTA ERROR IN 620/630" 

620 DATA BD, 90, fll , 9E, 88, 86, 4F, A7, 84, 30, 01 , 86, 70, fl7, 84, 30, 02, 9F, 88, F6, 7F, FO, 80, 70 

,B7,F6,7F,FE,BO,7O,B7,BO,90,Rl,18,BE,7F,FO,10,8F,7F,F6,9E,88,86,7C,fl7,84,38,02,9 

F,88,BD,7D,79,B6,7F,EE,81,2fl,26,83,7E,7O,0C,8C,0,0,26,0F,9E,ee,66,7F,A7,e4,30,i, 

9F,88 

630 DATA BO,98,A1,20,D3,8E,0,0,BD,7D,38,BE,7F,F6,E7,84,30, 1,BF,7F,F6,20,C3 

708 POKE 363, 123 'POKE 364,0 

710 POKE 362,126 

720 CLS'PRINT"M0NIT32 INSTALLED AND READY - PRESS RIGHT ARROW KEY TO CALL MO 

NIT32. .." • SOUND 190,1 

730 NEW 

Program 2. 

3 ' RE-PROGRAM RESET BUTTON 

10 CLEAR 300,31099 

20 FOR 1-0 TO 22'POKE 31 100+ I, PEEK< 46139+1 >' NEXT 

30 FOR 1-23 TO 48 ■ RE ADA* ■ POKE 31 108+1 ,VPL< "8.H"+fl* >' NEXT 

40 DATA 8E, 0, 0, C6, 01 , A6, 89, 79, AE, A7, 89 , 04 , 00, 30 , 01 , 3A, 26, F3, 8E, 04, FF, 9F, 88, 7E, 83 

,71 

50 CLS 

60 PRINT "ENTER MESSAGE TO BE PRINTED WHENRESET BUTTON IS PRESSED < NO 

E CHARACTERS.. ."'PRINT 

70 LINE INPUT A* 

80 FOR I-I TO LEN<A*> 

90 POKE 31149+I,ASC<MID*<A*,I,1>>0R64 

100 NEXT 'POKE 31127,LEN<A*> 

110 POKE 114, 121 'POKE 115,124 

120 PRINT 'PRINT"MESSAGE ENTERED... PRESS RESET TO TEST..." 

130 END 

Program 3. 

10 ' 6809 DIS-ASSEMBLER FOR DRAGON 32 8Y BRIAN CADGE 

20 ' **************»'#r**»******i'»-*-.*'*i'****» , ****»trt** 

30 CLS'POKE 153,80'POKE 154,64'POKE 153.16'POKE 328,0' 

40 CLEAR 5000 'DIM A*<255,2> 

30 FOR 1-0 TO 233 'READ A*< I,0>, A*< I , 1 >,R*< I,2> NEXT! 

60 PRINT"6809 DIS-ASSEMBLER FOR DRRGON 32" 

70 PRINT ■ PRINT 'PRINT ' SOUND100, 1 -SOUND150, 1 ' SOUND200, 1 

©0 PS-PEEK* 63314 >RND1 

90 INPUT "PRINTER CP3 OR SCREEN CS3 ";OP*<IF 0P*O"P" AND 0P*O"S" THEN 90 ELSE 

IF OP*-"P" THEN PR— 2 ELSE PR-0 

1 THEN PR I NT "ATTEND TO PR INTERN I "< EXEC 41 194 -GOTO 88 
END ADDRESS"; AD, E A 

120 IF EA<0 OR EA>63335 OR ER<AD OR AO<0 OR AD>65333 THEN PRINT" INVALID ADDRESS 
- REOO";GOTO70 

130 CLS'PRINTa300'PRINT#PR,"" PRINT#PR,"" 
140 FOR I -AD TO EA 
130 LI-I 
160 SH-0 
1*70 V-PEEK< I > 

180 IF V-16 THEN SH-1 ■ l-I+l -GQTO170 
190 IF V-17 THEN SH-2 • I-I+I 'GOTO170 
200 2*-A*<V,SH>'X*-RIGHT*<Z*,l> 

IF X*<>" A " AND X*<>"#" AND X*<>"«" AND X*<>"%" AND X*<>"«." AND X*<>"<" AND X 

> K AND X*<>"/" THEN P*-Z* ELSE P*-LEFT*<Z*,LEN<Z*>-1 > 
220 IF PR-0 THEN PRINTIiTRB< 10>jP*j ELSE PRINT»PR, I, P*; 
230 IF X*-"#" THEN 360 
240 IF X*-"5i" THEN 380 



'SET UP 80 COLUMN PRINTER 



100 IF PR" 
110 INPUT 



-2 AND PS- 
'START ADDRESS 



210 
*<>• 



(continued from previous page) 

will be displayed, together with the length 
of any Basic program currently in the 
memory. 
S This command executes a machine-code 
subroutine starting at the address given 
by O and then returns to the monitor. 
Z Returns to Basic. 

The program is used to load to monitor in 
reserved memory at the top of RAM. When 
run it will check for errors in the Data 
statements and inform you of any, in which 
case you should check through your listing 
against the one given. If there are no errors the 
monitor is installed and the loading program is 
Newed. 

As previously mentioned, the program 
interrupts the key-scan routine to check if the 
arrow key has been pressed. Anybody 
interested in writing programs to use this — 
for example, a keyboard beep routine — will 
need to know the following. 

Locations 363 an 3 364 contain the address 
to which the Dragon jumps when a key is 
pressed. To enable the interrupt, location 362 
is Poked with 126, to disable the interrupt a 
value of 57 is Poked to location 362. 

The second short program demonstrates 
how the Reset button can also be interrupted 
when pressed. The program asks for a message 
to be typed in and this message will then be 
printed before the OK prompt when ever the 
Reset key is pressed. This is achieved by 
changing locations 1 14 and 1 15 which point to 
the address to which the Dragon will jump 
when the Reset key is pressed. 

It is important that the machine recovers 
correctly, so part of the Reset routine is copied 
from the ROM first of all in line 20, then your 
own machine-code program can follow this. 

Finally, one very useful command that is 
missing from the Dragon's Basic is the Merge 
facility. However, this can be achieved as 
follows: type Goad "programone". When 
loaded type 

?PEEK{25);PEEK(26);PEEK(27);PEEK!28) 
Make a note of the four numbers displayed. 
Type 

POKE 25, PEEK(27| : POKE 26, PEEK{28)-2 
Now Cload "programtwo". Renumber it so 
that its first line number is higher than the last 
line number of the first program. Finally, 
Poke locations 25 and 26 with the original 
values. The programs should now have been 
merged. This works as locations 25 and 26 
contain the Start address of the program and 
locations 27 and 28 contain the end address 
plus two of the program. This information can 
also be used to clear all of the graphics pages; 
usually you must have at least one page 
reserved. Type in 

POKE 25,6 : NEW 

and you will have just under 3 IK of free 
memory. Make sure that there is no program 
in the memory before you do this or it will 
create chaos. 

Program 3 is a full 6809 disassembler pro- 
gram designed to run on the Dragon 32. Note 
that the program can be used with or without 
the printer, the only difference in output being 
that the hexadecimal code is also output to the 
printer whereas only the address and 
mnemonic is printed when disassembling to 
the screen. 

All of the mnemonics are held in Data 
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statements at the end of the program in lines 
890 onwards. Take care when entering these 
to insert the correct number of commas 
between each word as this is very important. 

The symbol after each mnemonic signifies 
to which addressing mode, if any, the op-code 
refers; for example a "greater than" symbol 
means indexed addressing. 

The main loop is from lines 140 to 350, this 
prints the correct mnemonic and transfers 
control to one of the subroutines to print any 
following data. 

The use of Print with a channel number 
means that exactly the same program can be 
used for both the screen and printer. Line 90 
sets PR to for the screen, or -2 for the 
printer. 

Line 30 sets up an 80-column printer, and 
although Dragon Data never mention this, this 
line should be included with any program that 
is going to use a printer. 

Use Shift @ to halt the disassembly as the 
text scrolls up the screen at quite a pace. If you 
use the program to disassemble the Basic 
ROM it is quite easy to Find some very useful 
subroutines that can be called from your own 
Basic or machine-code programs. For 
example, try entering the starting address as 
48299 and you will get a disassembly of the 
ROM's print routine, which prints the 
character in register A. 



3 1788 


JSR < 37023 J8D90R1 




317G3 


LDX 


< 136 > 




9E88 


31785 


LDR 


79 




864F 


31707 


STR 


C-J 




R784 


31709 


lea 


X 1 




3001 


31711 


LOR 


125 




867D 


31713 


STR 


CxJ 




R784 


31715 


LER 


X 2 




3002 


31717 


STX 


< 136 > 




9F88 


31719 


LOB 


< 32763 


> 


F67FFD 


31722 


JSR 


< 32183 


> 


8D7DB7 


31723 


LOB 


< 32766 


> 


F67FFE 


31720 


JSR 


< 32183 


•> 


B07DB7 


31731 


JSR 


< 37023 


> 


Bogefli 


31733 


LDY 


< 32763 


> 


10BE7FFO 


31739 


STV 


< 32738 


> 


108F7FF6 


31742 


LDX 


< 136 > 




9ESB 


31744 


LOR 


124 




867C 


31746 


STR 


ExJ 




R784 


31748 


LER 


X 2 




3002 


31730 


STX 


C 136 > 




9F88 


31732 


JSR 


< 32121 


> 


807079 


317:3 


LOR 


< 32730 


> 


B67FEE 


31758 


CMP 


R 42 




812R 


31760 


SUE 


+ 3 




2603 


31762 


J.-P 


< 32012 


> 


7E7D8C 


31763 


CMP 


x e 




808888 


31766 


ONI 


♦ 13 




260F 


31770 


LDX 


< 136 > 




9E88 


31772 


LOR 


127 




867F 


31774 


STR 


l-:i 




R7B4 


31776 


LER 


X 1 




3081 


31778 


STX 


< 136 ) 




9F68 


31780 


JSR 


< 37023 


> 


BO90R1 


31783 


MM 


- 43 




2003 


31783 


LDX 







SE8B0B 


31788 


JSR 


( 32039 


> 


B07DQB 


31791 


LOX 


< 3273B 


> 


BE7FF6 


31794 


STB 


Cx3 




E784 


31796 


LER 


X 1 




3001 


31798 


STX 


< 32758 


> 


BF7FF6 


31801 


BRR 


- 61 




20C3 


31S23 


PULS 00110110 BIN 


3336 


31305 


STX 


i 32730 


> 


BF7FEE 


31809 


STY 


C 32732 


> 


10BF7FF0 


31813 


STS 


< 32734 


> 


10FF7FF2 


31816 


STU 


< 32736 


> 


FF7FF4 


31819 


STR 


(. 32738 


> 


B77FF6 


31822 


STB 


< 32739 


> 


F77FF7 


31823 


PSHS 00'. 10110 BIN 


3436 


31827 


JSR 


< 37025 


> 


BO90R1 


31839 


BRR 


* 22 




2816 


31832 


PSHS 00000010 BIN 


3402 


31834 


JSR 


< 37023 


> 


BD90R1 


31837 


PULS 00080010 BIN 


3532 


31839 


LOX 


< 136 > 




SE98 


31841 


STR 


Cx3 




R704 


31843 


LER 


X 1 




3001 


31843 


LOR 


123 




867D 


31847 


STR 


oa 




R784 


31849 


LER 


X 2 




3832 


31831 


STX 


< 136 ) 




9F88 


31833 


RTS 






39 


31834 


LDfl 


63 




6641 


31836 


BSR 


- 26 




8DES 






(continued on next page I 



230 IF X*-"*" THEN 480 

260 IF X*-"ft" THEN 430 

278 IF X*-">" THEN 460 

280 IF X*-"<" THEN 680 

298 IF X*-" A " THEN 750 

300 IF X*-'V" THEN 820 

310 IF PR-0 THEN 330 

320 PftINT#PR,TAB<36>j -FOR JJ-LI TO I -HE*«HEX*< PEEK< JJ>> • IF LEN<HE*><2 THEN HE*-" 

0"+HEf 

330 PRINT#PR,HE*J 

340 NEXT JJ 

350 PRINT#PR,""'NEXTI-END 

360 I-I+1'V-PEEK<I>'PRINT#PR,V; 

370 GOTO 318 

380 1*1+1 'V-PE£K< I >*236+PEEK< 1+1 ) ■ I-I+l i PRINTWPR, Vj 

390 COTO 310 

400 I-I+l 'V«PEEKU> 

418 PRINT#PR,"<"V">"j 

428 GOTO 310 

430 I-I+l i V-PEEK< I >*236+PEEK< 1+1 >< I-I+l 

440 PRIHTHPR. "t "W)".i 

438 GOTO310 

460 I-I + l 

470 V-PEEK<I> 

480 PRINT#PR,"E"> 

490 V-V AND 96 

500 IF V-0 THEN P*-"X" 

310 IF V-32 THEN P*-"Y" 

320 IF V-64 THEN P*-"U" 

530 IF V-96 THEN P*-"S" 

540 PRINT#PR,p*;" "t 

530 IF <PEEK<I>RND128>-0 THEN PRINTMPR, "+";<PEEKC I >RND31 >> "3" J ' GOTO670 

568 V«PEEK< I 5RND139 

370 IF V-132 THEN PRINT#PR," "J-GOT0678 

580 IF V-136 THEN PRINT*PR, " + " j « GOTO360 

398 IF V-137 THEN PRINT#PR, "+" i >GOT03B8 

600 IF V-I34 THEN PRINTflPR, "+RJ"; > GOTO670 

610 IF V-133 THEN PRINT#PR, "+B3" I • GOTO670 

620 IF V-139 THEN PRIN T #PR, "+D3" i ' GOTO670 

630 IF V-123 THEN PRIN'MPR, " INC I3"j 

640 IF V-129 THEN PRINTHPR, " INC 23" i 

650 IF V-130 THEN PRIN7#PR, " DEC 13"> 

669 IF V-131 THEN PRINT#PR, " DEC 23" ) 

678 GOTO310 

688 I-I + l 'V-PEEKCD 

690 P#-"" 

700 FOR J-7 TO STEP-1 

710 IF V<INT<2^J> THEN P*-P*+"0" ELSE V-V-INTC2 A J )'?*-?*+■' 1" 

720 NEXTJ 

730 PRINT#PR,P»" BIN" j 

740 GOTO310 

750 I-I+1'V-PEEK<I> 

760 IF V>127 THEN 798 

770 PRINT#PR,"+"Vj 

780 GOTO810 

790 V-256-V 

880 PRINT#PR,"-"V/ 

810 GOTO 310 

820 I-I + l • V-PEEKX I >*236+PEEK< I + 1 > ■ I • I + 1 

838 IF V>32767 THEN 860 

840 PRINT#PR,"+"Vj 

830 C0T0883 

860 V-63336-V 

870 PRINT#PR,"-"Vj 

880 G0T0318 

890 DflTR NEG *, > ,ERR, ..ERR., ,C0M *, ,,LSR *, , , ERR, , ,ROR *,,,RSR «,,,flSL *,,,R0L * 

,,,DEC *,,,ERR,,,INC *,,,TST *, , , JMP #,,,CLR », , , SFT, , iSFT2, , ,NQP, , ,SYNC> ,,£RR^ 

f ER° t / * ERR / / * LSRS Kt t 

900 DRTR ERRy,yDRR,,,OR CC #, , , ERR, , , RNO CC #, , ,SEX, , , EXG <^,TFR <,,,BRfl ",LBRfl 
/•,,BRN ^iLBRN /'/-BHI ",LBHI ?. ,BLS ".LBLS /'^BHS A ,LBHS /, ,8L0 A >LBL0 /, -BNE A , 

LBNE /',,BEa ^-LBEQ /,,BVC ",L8VC /,,BVS "^LfiVS ^,,BPL ^.LBPL. /S,BMI A ,LBMI /,,8G 

E ",LBCE s> 

910 DfiTfi SLT A ,L8LT /, ,BGT ",LBGT -'-/BLE ^.LSLE ^-,LER X >,,-LEfl Y >,>/LER S >.. 

,LER U >,/,PSHS <,,,PULS <,,,PSHU <,,,PULU <,,,ERR, J; RTS, ,,ERR-,,RTI,,iCWRI #- ,, 

nUL»,,ERR,^SWI l.SWI 2,SWI 3, NEG R, ., ERR.- -ERR,- , COM H, , 

920 DRTR LSR fi/ , ,ERR, - ,R0R R.--RSR R^-RSL fl,,,R0L fl/,-DEC fl,^ERR<,,INC R,,,TST 
R^/ERR</^CLR R,^NEG B, / , ERR, ,,ERR,, ,C0M B^/LSR B/ , ,ERR- , , ROR B,-/RSR B>,<RSL 
B,,,ROL B^^DEC B> , ,ERR, , , INC B^.TST B/.,ERR^/CLR B,,,NEG >., , ERR., ,ERR., ,C0M 
>,, 

930 DRTR LSR >, , ,ERR, , ,ROR >,,yRSR >, ,,RSL >-,,R0L >,.,OEC >, , .ERR, / > INC >, , ,TST 
>,,,JMP >,,,CLR >,,,NEG fc,,,ERR, ., ERR,,, COM 8.,,, LSR 8., , ,ERR, , ,R0R «.,,,RSR «,,,,fl 

SL «.,,,R0L 9.,,, DEC «., , ,ERR, , , INC 6.,,,TST 8.,,, JMP S,,,,CLR S.,,,SUB R #,,,CMP fl t, , 

,S8C fl *,, 

940 DRTR SUB D *,CMP D 54, CMP U 5J,RHD fl #,,,BIT R #,,,LDR *, , ,ERR, , ,EOR R #,,,RDC 
R #,,,0R fl #,,,RDD R #,,,CMP X k,CMP Y 5i,CMP S ?i,BSR A -,,LDX J{,LDY >., , ERR, , ,SUB 
fl *, ,,CMP fl *-,,SBC ft *,,,SUB D *,CMP D *,CMP U *,RND fl *,,,BIT fl *,,,LDfl *,,,S 

Tfl *,, 

930 DRTR EOR fl *,,,ftDC fl «, , , OR R *, ,,ADD R *,,,CMP X *,CMP Y *,CMP S t,JSR *, , , 

LDX *,LDY *,,STX *,STY *,,SUB fl >, , , CMP fl >,,,SBC fl >,-,SUB D >,CMP D >,CMP U >, 

AND fl >,,,BIT fl >,,,LDR >,,,STfl >,,,E0R ft >,,,ftDC ft >,,,OR fl >,,,flDD fl >,, 

S6Z DATA CMP X >,CMP Y >,CMP S >,JSR >,,,LDX >,LDY >,,STX >,STY >,,SUB fl 8-,,, CMP 
ft 4.,,, SBC fl %,,,, SUB D *,,CMP D 4, CMP U 8.,AND A 8«,,,BIT ft 8,,,, LDfl 4,,,STR 8.,,, EOR 
fl 8,,,, ADC A i,,, OR A 8.,,, ADD A 8.,,, CMP X 8., CMP Y 8,, CMP S 6., JSR 8,,,, LDX 8,,LDY 8., 

S7Q DATA STX 8., STY 8.,, SUB B #,,,CMP B #,,,SBC B #,,,RDD D X,,,flND B #, ,<BIT B #, 

,,LDB #,,,ERR, ,,E0R 8 #,,,RDC B #,,,0R 8 #,,,flDD B #,.,LDD 'A. , ,ERR, , ,LDU Ji,LDS '/. 

,, ERR,,, SUB B *,,,CMP 8 *,,,SBC B *,,,RDD D *, ,,RND B *,,,BIT B *, , 

983 DATA LDB *, ,,ST8 *, , , EOR B »,,,ADC B *,,,0R B *,,,ADD B *,,,LDD *,,,STD *,,, 

LDU *,LDS *,,STU *,STS *,,SUB B >,,,CMP B >,,,SBC B >,,,RDD D >,,,AND B >,,,BIT 

8 >,,,LDB >,,,STB >,,,EOR B >,,,RDC B >,,,0R B >,,,RDD >,,,LDD >,,,STD >,,,LDU > 

,LDS >, 

990 DATA STU >,STS >,,SU8 B 8.,,, CMP B i,,,SBC B *, , , ADD A 8.,,, AND B 8.,,, BIT B 8., 

,,LDB 8.,,,STB 8,,,, EOR B 4,,,RDC 8 ft,,, OR B 1,,,ADD B ft,,,LDD ft,,,STD ft,,, LOU ft,L 

DS ft,, STU ft, STS ft, 
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(listing 

3:8-8 

31861 

31864 

31866 

3:368 

31B71 

31874 

31876 

31878 

31081 

31884 

31 8*7 

31890 

31892 

31894 

31897 

31900 

31983 

31906 

31909 

31910 

31913 

31916 

31919 

31922 

31924 

31926 

31929 

31932 

31933 

31938 

31941 

31944 

31946 

31948 

31930 

31932 

31934 

31956 

31938 

31960 

31962 

31964 

31966 

31968 

31970 

31972 

31974 

31977 

31979 

31982 

31983 

31988 

31991 

31994 

31997 

32000 

32002 

32004 

32003 

32B97 

32009 

32012 

32014 

32016 

3202© 

32e22 

32024 

32027 

32030 

32032 

32034 

32038 

32040 

32042 

32043 

32047 

32049 

32031 

32834 

32056 

32037 

32039 

32063 

32063 

32367 

32071 

32073 

32073 

320>6 

32070 

32082 

32884 

32336 

32090 

32092 

32094 

32098 

32100 

32101 

32104 

32107 

32139 

32113 

32113 

32117 

32118 

32121 

32124 

32127 

32129 

32131 

32134 

32137 



continued from previous 



LDB 

JSR 
LDA 



< 32738 

< 32183 
66 



BSR - 36 



LDB 
JSR 
LDA 
BSR 
LDB 
JSR 



C 32739 

< 32183 
98 

- 46 

< 32730 

< 32183 



LDB < 32731 



JSR 
LDfl 
BSR - 
LDB < 
JSR < 
_DB '. 
JSR ( 
LDfl 
BSR - 
LDB ( 
J3R ( 
LDB ( 
JSR < 
LDA 
BSR - 
LDB C 
JSR < 
LDS 



JSR < 



JSR 
JSR 
LDX 
LDfl 



( 32193 

89 
- 62 
32732 
32163 
32733 
32183 

63 
78 

32734 
321B3 
32733 
32193 

83 
94 

32736 
32183 
32737 
32183 
37023 
37023 
136 ) 

88 



STR Cx3 
LEfl X 1 
LDfl 82 
STfl Cx3 



LEfl 
LDfl 
STR 
LER 
LDR 



X 1 

79 

Cx3 

X 1 

71 



STR Cx3 



2 

136 .' 
27 ) 

2 
( 23 ! 



LEfl 

STX 

LOO 

SUB 

SUB 

STD 

LDB 

JSR 

LD8 

JSR 

JSR i 

JMP < 

CMP fl 

BEfl 4 

RTS 

PSHS 00110110 

LDfl 37 

STfl C 362 > 



32730 
32730 
32193 
32731 
32193 
37825 
32012 
9 
1 



LDX 

LDfl 



- 136 

93 



STfl Cx + 3 



LEfl X 
STX < 
JSR < 

STfl < 
OR ft 
LDX < 



I 
136 • 
41194 ) 
32730 > 
64 
136 > 

STfl Ex + 3 

LEfl X 1 

STX < 136 > 

LDfl < 32750 > 

CMP R 90 

BNE + 9 

LDfl 126 

STfl ( 362 > 

PULS 00110110 BIN 

RTS 

BRfl + 39 

LDfl Cx + 32730 3 

SUB fl 37 

BCT * 11 

LDfl Cx * 32750 3 

SUB fl 49 

LDB 16 

MUL 

BRfl + 8 

LDR Cx * 32750 3 

SUB R 55 

8RR - 13 

LDR Cx + 32751 3 
H 37 
19 

LDfl Cx * 32751 3 

SUB fl 48 

NOP 

STfl < 32754 ) 



SUB 
BCT 



ADD B < 32754 > 

BRfl ♦ 8 

LDfl Cx + 32751 1 

SUB fl 33 

BRfl - 17 

RTS 

jnp 

LDX 
JSR 
CMP 

BNE 
CMP 
BES 



C 32233 ) 


< 41194 ) 
fl 8 
+ 17 

x 

- 12 



page) 

F67FFS 

BD7D87 

8642 

8DDC 

F67FF7 

BD7DB7 

MM 

BOD2 

F67FEE 

8D7D67 

F67FEF 

BD7DB7 

8639 

8DC2 

F67FF0 

BD70B7 

F67FFI 

B07DB7 

8633 

80B2 

F67FF2 

BD7DB7 

F67FF3 

B07DB7 

8635 

3DSZ 

F67FF4 

BD7DB7 

F67FF3 

BD7DB7 

8D98fll 

8D90A1 

9E88 

8630 

R784 

3001 

8632 

R764 

3001 

864F 

R784 

3001 

8647 

R764 

3802 

9F89 

DC1B 

830002 

9319 

FD7FEE 

F67FEE 

BD70B7 

F67FEF 

BD7DB7 

B09BA1 

7E7D0C 

e:zs> 

2701 
39 

BIN 3436 
8639 
870 16R 
9E88 
863F 

R7890000 
3901 
SF9S 
BDA0EA 
B77FEE 
8A40 

geas 
fl789eeca 

3801 

9F88 

B67FEE 

813R 

2688 

B67E 

870 16A 

3336 

39 

203B 

Rg997FEE 

8039 

KM 

R6997FEE 

9030 

C610 

30 

MM 

A6897FEE 

8037 

20F3 

R6997FEF 

8039 

2E0F 

A6B97FEF 

8030 

12 

B77FF2 

FB7FF2 

280B 

A6B97FEF 

8037 

29EF 

39 

7E7DE9 



LDY ( 136 > 



BDA0EA 

8108 

2611 

8C0000 

27P4 

109E99 



32139 
32142 
32144 
32146 
32148 
32130 
32152 
32133 
32136 
32160 
32162 
32163 
32167 
32170 
32172 
32176 
32179 
32:9: 
32183 
32196 
32187 
32188 
32189 
32190 
32192 
32194 
32196 
32198 
32200 
32202 
32284 
32207 
32209 
32211 
32213 
32213 
32217 
32219 
32221 
32222 
32224 
32228 
32238 
32232 
32233 
32233 
32237 
32248 
32242 
32244 
32247 
32249 
32231 
32254 
32236 
32239 
32261 
32263 
32263 
32269 
32278 
32272 
32273 
32277 
32279 
32292 
32284 
32286 
32289 
?223t 
32293 
32297 
32299 
32301 
32304 
32397 
32309 
32311 
32313 
•02317 
32319 
32322 
32323 
32328 
32331 
32334 
32337 
32340 
32343 
32343 
32347 
32331 
32333 
32333 
32338 
32361 
32363 
32366 
32359 
32372 
32373 
32378 
3233 1 
32384 
32386 
32389 
32391 
32394 
3239' 
32408 
32402 
32483 
32488 
32410 
32414 



LER V 63 


313F 


32416 


STY < 136 > 


109FB8 


32419 


LER X 31 


301F 


32421 


BRfl - 24 


28E8 


32424 


CMP fl 13 


810D 


32427 


BSE + 4 


2604 


32431 


JSR < 37825 > 


BD90R1 


32434 


RTS 


39 


32436 


STR Cx + 32739 3 


R7B97FEE 


32439 


OR R 64 


8H40 


32442 


CMP X 4 


9C0004 


32443 


BHS ♦ 14 


240E 


32448 


LEfl X 1 


3001 


32431 


LOY C 136 3 


109E88 


32433 


STfl Cw ♦ 3 


R7R90000 


32433 


LEfl Y 33 


3121 


32437 


STY < 136 3 


189F88 


32460 


BRfl - 39 


20C3 


32463 


STB < 32767 ) 


F77FFF 


32463 


L3R 8 


34 


32468 


LSK 8 


34 


32471 


LSR B 


34 


32474 


LSR 8 


54 


32473 


AND 8 15 


C48F 


32477 


CUP 8 9 


C109 


32480 


BCT + 4 


2E84 


32483 


ADD 8 112 


CB70 


32484 


BRA * 2 


2002 


32486 


ADD B 33 


CB37 


32489 


BSR ♦ 18 


BD12 


32491 


LDB C 32767 > 


F67FFF 


32493 


AND B 15 


C40P 


32493 


CMP B 9 


C109 


32497 


8GT + 4 


2E04 


32499 


ADD B 112 


CB70 


32301 


BRR ♦ 2 


2002 


32384 


RDD B 33 


CB37 


32306 


BSR ♦ 1 


8D01 


32388 


RTS 


39 


32311 


LDX < 136 > 


9E96 


32313 


STB Cx + 3 


£7890033 


32316 


LEfl X 1 


3001 


32318 


STX < 136 ) 


SF83 


32320 


RTS 


39 


32322 


CMP fl 79 


B14F 


32323 


BNE + 3 


2693 


32327 


JMP < 32307 ) 


7E7E33 


32330 


CMP R 74 


814A 


32332 


8NE ♦ 3 


2603 


32334 


JMP < 32343 ) 


7E7E37 


32336 


CMP R 83 


8153 


32339 


BNE ♦ 3 


2603 


32342 


JMP < 32394 > 


7E7E8R 


32344 


CUP fl 69 


8145 


32346 


BNE • 3 


2603 


32348 


JMP < 32403 > 


7E7E93 


32330 


CMP R 78 


8146 


32552 


BNE + 3 


2683 


32553 


JMP < 32342 ) 


7E7F1E 


32338 


CMP A 77 


814D 


32361 


BNE + 3 


2603 


32364 


JNP < 32614 > 


7E7F66 


32367 


CMP A 82 


8132 


32570 


BNE + 3 


2623 


32373 


JMP < 31803 ) 


7E7C38 


32373 


CMP A 63 


8141 


32377 


BNE * 3 


2603 


32379 


JMP < 31700 > 


7E7BD4 


32381 


LDX ( 136 > 


9E89 


32383 


LDfl 127 


867F 


32396 


STR Cx - C 3 


A799B393 


32389 


LEA X 1 


3001 


32592 


STX < 136 > 


9F88 


32396 
32399 
32601 
32693 
32696 
32639 


JSR < 37023 > 


8090R1 


JMP < 32012 > 


7E7D8C 


LDX ( 136 > 
LDR 126 


9E89 
867E 


STR Cx + 3 


A789ee2e 


32611 


LEfl X 1 


3801 


32614 


STX C 136 > — 


3.-38 


32616 


JSR ( 32121 > 


BD7D79 


32619 


LDX 8 


8E0009 


32620 


JSR < 32039 ) 


BD7D3B 


32622 


STB C 32763 > 


F77FFD 


32624 


LDX 2 


8E0002 


32627 


JSR C 32839 ) 


B07D3B 


32630 


STB '. 32766 J 


F77FFE 


32633 


JMP < 32012 ) 


7E7D0C 


32636 


LDX < 136 ) 


9E89 


32639 


LDfl 126 


B67E 


32642 


STfl Cx ♦ 8 3 


A7898e00 


32643 


LER X 1 


3001 


32647 


STX < 136 •> 


9F8B 


32649 


JSR < 32121 : 


BD7D79 


32651 


CM* X 


sceeee 


32633 


BCT * 3 


2E03 


32653 


JMP < 32812 ) 


7E7D0C 


32658 


LDX 8 


9E9002 


32661 


JSR < 32039 > 


BC7D3B 


32664 


STB < 32392 ) 


F77EB8 


32667 


LDX 2 


9E0002 


32670 


JSR < 32059 J 


BD7D3B 


32673 


STB < 32393 > 


F77E89 


32676 


LOfl 126 


867E 


32680 


STfl < 362 > 


B7816A 


32683 


PULS 801ieil0 BIN 


3336 


32683 


JMP < 33649 > 


7E8371 


32687 


JSR '. 37023 > 


BD98R1 


32689 


LDX < 32763 ) 


BE7FFD 


32692 


JSR Cx3 


RDB4 


32696 


JMP < 32012 > 


7E7D0C 


32699 


LDX 8 


8EB880 


32702 


LDfl 96 


8668 


32786 


STfl Cx ♦ 1824 3 


A789048B 


32709 


LER X 1 


3081 


32711 



CMP 
8NE 
LDX 
STX 

LDY 
STY 
LDR 



X 312 
- 11 
1024 

< 136 > 

< 32763 

< 32738 
14 



STR < 32737 
! 32736 
: 32183 
[ 32739 
I 32183 
9 

< 136 > 
X 1 

< 136 : 

< 32738 



LDB 
JSR 
LDS 

JSR 
LDfl 
LDX 
LER 
STX 
LDY 



LDB Cm J 



LER V 
STY < 
JSR < 

DEC fl 
BNE - 
JSR i 
LDfl < 
DEC fl 
8EQ + 
8Tfi ( 
BRA - 
LDX 
LDfl 



STfl Cx3 



LEfl 
STX 
JSR 
CMP 
SSE 
LDX 
LEfl 
STX 
BRA 
CMP 
BNE 
LDX 
LEA 
STX 
BRfl 
CMP 
BNE 
JSR 
JMP 
LDP 
LDX 



1 
136 > 
41194 

13 
18 
32763 

1 
32763 

- 97 
A 12 
+ 10 

< 32765 
X 31 
i 32765 

- 16 
A 32 

- 33 

C 37023 
C 32012 

126 
.: 136 



STfl Cx3 



LEA 
STX 

JSR 
LDX 
JSR 
STB 
LDX 
JSR 
STB 
LDX 
LDR 
STfl 
LEfl 
STX 
JSR 
LDX 
JSR 
LDX 



LEA 
LEfl 
CMP 
BNE 
JMP 
LDfl 
LDX 



33 
32738 
32183 

24 

37023 
32737 

9 

32737 
52 

136 > 
186 



X 1 

< 136 . 
C 32121 


C 32B39 

< 32737 
2 

C 32039 
( 32738 



t 135 > 

124 
Cx3 

X 1 

< 136 ) 

< 3212! 
8 

< 32339 

< 32763 
LDY < 32737 
STB Cx3 

X 1 

Y 63 

Y 
- 12 

< 32012 
126 

C 136 > 



STfl Cx3 
LEfl X 1 



STX 
JSR 
LDX 
JSR 
STB 
LDX 
JSR 
STB 
LDR 
LDX 



< 136 > 

< 32121 


C 32039 

< 32737 
2 

( 32039 

< 32738 
126 

< 136 5 



STfl Cx3 
LEfl X 1 
STX < 136 
JSR < 32121 
LDX 

< 22039 

< 32739 
2 

< 32039 
32760 

i 32763 

< 32759 



JSR 

STB 

LOX 

JSR 

STB ( 

LOX 

LDY 



LOfl Cx3 
STfl C»3 



LEfl X 
LEfl Y 
STY C 
LOV < 

LBfl v 

0TY < 

CMP Y 

BSE - 
JMP ( 



i 

33 
32759 
32757 

63 
32757 


32 
32012 



9CB288 

26F3 

8E9490 

9F88 

10SE7FFD 

108F7FF6 

660E 

B77FF3 

F67FF6 

8D7DB7 

F67FF7 

B07DB7 

9609 

9E8B 

3001 

9F88 

18BE7FF6 

ESR4 

3121 

188F7FF6 

BD7DB7 

4fl 

26=8 

BD98R1 

B67FF3 

4fl 

2783 

B77FF3 

28CC 

9E88 

866A 

A784 

3301 

9F88 

BDR0ER 

B18D 

260A 

BE7FFD 

3B31 

BF7FFD 

239.- 

810C 

262A 

BE7FF0 

381F 

BF7FFD 

20F0 

8128 

26DD 

BD98R1 

7E7DBC 

867E 

3E86 

R784 

3001 

9F86 

BD7D79 

8E0990 

B0703B 

F77FF3 

8E8002 

9D703B 

F77FF6 

9E98 

667C 

A784 

3001 

9F89 

BD7D79 

6E0088 

BD7D3B 

BE7FFD 

109E7FF3 

E784 

3001 

313F 

109C6000 

26F4 

7E7D0C 

667E 

9E9B 

R764 

3001 

9F89 

B07079 

8Ee088 

607D3B 

F77FF5 

8E0002 

BC7D39 

F77FF6 

867E 

9EB8 

R784 

3031 

3-99 

BD7079 

9E0008 

8D703B 

F77FF7 

8E8002 

B07D3B 

F77FF8 

BE7FF0 

10BE7FF7 

R684 

R7R4 

3001 

3121 

10BF7PF7 

108E7FF5 

3I3F 

10BF7FF5 

108C0000 

28E0 _ 

7E7D0C ■ 
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Push your Sinclair to the limit 



ZX81/SPECTRUM 

ARCADE GAMES 



ZX INVASION FORCE 

mC\N < ZX81) 

Y^^X-""" Use your skill to fire through 
^ 00 * the energy band to destroy 

the menacing alien ship — 
^^-*-; £3.95 
--r^VM SPEC INVADERS 
Mv^V SPECGOBBLEMAN 
V-*-^" - " - These exciting high- 
speed classic games 
incorporate hi-resolutiongraphics and 
sound to bring you the best in arcade 
action at only £4.95 each (16/48K) 

_^. — ' SPEC FROG 5/SH0WD0WN 

-?xc\N < 16M8K) 

^^W jLZ- H °P across the dangerous 
^-«- -, ** , road avoiding the lethal cars, 

then lorries. Go back to the 
wild west for a gunfight battle amongst 
cacti and wagons. Features include 
western music. £4.95 
^ 00 *~* \ NAMTIR RAIDERS (ZX81) 
tT"iC\!\J Hi 9 h speed, quick action 
^iwj*i- arcade game with four 
^ - *-*-"" separate groups of attackers. 
£3.95 

Gobbieman also available for 2XS1 ai £3.95 



THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only €9 95 




UTILITIES 

TOOLKIT 

Nine powerful new (unctions for 
yourZX81 {including re-number 
lines (goto, gosub), program merge, 
string finding and replacement. £5.95 

SPEC BUG 

A 30 in 1 machine code tool and disassembler 
for your ZX Spec I rum. £6.95 

ZXBUQ 

A 30 in 1 machine code toot and disassembler 
for your ZX81.E6.95 




Improve your machine 
code programs with this 
new 48K Spectrum 
Assembler 

Just released by Artie, this new professional 
quality assembler is also available for 16K 
ZX81 and features:— 

* Word-processor-like text editor. * High- 
speed, versatile two-pass mnemonic 
assembler with labels and detailed error- 
trapping. Will assemble to any address. 

* Essential support facilities such as 
memory -edit, register inspect/modify and 
search for de-bugging. * Full output to 
ZX-printer. * Memory-status 

report and comprehensive — . „ v r»Q fy- 
usermanual. UNLY T-ZJ.ZtO 

ZX81& SPECTRUM 



SPECTRUM 

MICRO CHESS 

The only Chess progr am for a 16Kor <8K Spectrum. 

Allows all legal moves, castclling; en-passant 

and pawn promotion. 

Options to play black/or white. Sets 

board In any position. Full colour 

and graphics display. 

ONLY 

£6.95 



NEW LOW PRICE * 

^ GAMES ^ & 

O ONLY £5.95 for ZX81 
and £6.95 forSPECTRUM 

INCA CURSE (Adventure B) 

In a jungle clearing you come across an 

ancient Inca temple. Your mission to enter. 

collect the treasure and escape alive. But 

beware! Includes a cassette save routine. 

SHIP OF DOOM (Adventured 

You are unavoidably drawn to an alien cruiser. 

Can you reach the control room and free 

yourself? Or will they get you first? Includes 

a cassette save routine. 

ESPIONAGE ISLAND (Adventure 0) 

While on a reconnaisance mission your plane 
loses control and you are forced to land. 
Can you survive and escape with the island's 

hidden secret? 

PLANET OF DEATH (Adventure A)1 6/48 K 
You find yourself stranded on an inhabited 
alien planet. Can you reach your ship and 
escape? 

liable 



?p d ECTRUM 



ZX FORTH 

Supplied on cassette 
with editor cassette, 
user manuals and keyboard overlay. ZX Forth 
combines the simplicity of basic with the 
speed of machine code now £14 95 



RULES 

AVAILABLE 

FROMARTIC 

Your eccentric father 
has let) you ClO.OOOm his will. In order to claim your 
windfall you must solve twelve clues and gain 
access to a bank account in which the money has 
actually been deposited. Be the first to crack the 
puule and the prize is yours! Plus you will win two 
tickets to the city of the secret KRAKlT™v*ult 
location, The Prize money Is Increased weekly. A 
telephone number will be supplied so you have the 
Opportunity to find out just how much you could win. 

DON'T MISS 

YOUR CHANCE TO WIN 

A FORTUNE! 





•SPECTRUM 
CHESS 48K 



SPECTRUM 

INVASION 
FORCE 

A popular arcade game for 16K or 4flK Spectrum. 

Fires through the force field to destroy the 

menacing alien ship Sounds easy?? Two levels of 

play — normal or suicidal Full colour. Sound and 

hires, graphics. 

NOW ONLY £4.95 



ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 

Cheques & P.O. made payable to: Artie Computing Limited Dealer enquiries welcome. 

Please state whether youdorder is lor ZX81 or Spectrum. Send S.A.E. (6in x 9in) for catalogue JJS4 



A 

GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 

ZX CHESS I 

Very popular machine code program, with six 
levels of play and an analysis opt ion. Available 
for ZX81. £6.50 

ZX CHESS II 

A new improved version, with a faster response 
time, seven levels of play, analysis option and in 
additiona recommended move option. £9.95 

ZX IK CHESS -rr 

An incredible game &<- featured OTllJV 
in 1K for only £2.95 2^ -— 

AAAAAAAAAAAAAAAAAAAAAAAAA AAAAAA 

SPECTRUM 




VOICE CHESS 



This incredible program talks you 

through you> game 
II tells you its move, recommends a move, and 
contains a range of facetious commonts. The game 
is based on the highly successful ZX Chess II and 
is offered at the Cnnstmas offer price ot CT.95. 
T TT T yTff T ffTV rTTT T TTyTT T T T Tt T f T 

SPECTRUM CHESS now only £9.45 



RTTO 



ARTIC COMPUTING LTD. 



i 
i 
i 



To: Artie Computing Ltd., 396 James Reckitt Avenue, 
Hull. N. Humbersidc. HU8 OJA. 



Please supply 



396 JAMES RECKITT AVENUE, 
HULL, N. HUMBERSIDE, 



Cheque for total amount enclosed 

Name 

Address 



YC5 
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THE SILVERSOFT COLLECTION 

Silversofi, Masters of the video canvas present the first of a timeless collection of Electrik Artwork for the 
connoisseur. Our skilled artists have toiled over their electronic eosels to produce these moving masterpieces - now 
being exhibited throughout the galaxy. Complete details of these classic programs may be found in our fully 
illustrated catalogue.* Your local software gallery can arrange a viewing - so beam down there and pick up an 
original. Don't forget Silversoft still deliver direct to anywhere in the known universe (Post Office willing). If your local 
(art) dealer is out of stock then pleose contact us straight away. 

* A must for serious collectors. 

ALSO AVAILABLE FROM BRANCHES OF W.H.SMITH, BOOTS, JOHN MENZIES& ALL GOOD COMPUTER STORES 



Send to: SILVERSOFT Ltd 
LONDON HOUSE 
271-273 KING ST 
LONDON W6 
TEL 01-748 4125 

Please note: Due to expansion 
we have moved to larger 
premises, we apologise in 
advance for any inconvenience 
to our customers. 




IGRPUKP attack) ^^r^i 

IX SPECTRUM SOFTWARE ZX81 SOFTWARE (I6K ONLY) Response Coupon 

, — | . , Tick box(es) as required 

| ORBITER £5.95 U INVADERS £3.95 □ 

■— , ,__, I enclose a cheque/PO for 

(I GROUND ATTACK £5.95 U ASTEROIDS £3.95 D 

CYBER RATS tf& £5.95 D ALIEN DROPOUT £3.95 D 

i Addrsss 

SLIPPERY SID ^* £5.95 D MUNCHER(ZX81) £4.95 □ 

ST ARSHIP ENTERPRISE £5.95 48K ONLyD STARTREK £3.95 □ 

! MUNCHER £5.95 □ ZXCOMPILER £5.95 D , requ ' irea f reecata | ogu e '"5 



For all home micro-users 
who don't live near one of the 
larger city branches of Boots 
or W. H. Smith, and who find 
difficulty in purchasing the 
very latest, best-selling 
software - here is the 
answer! 

Software Express is the 
new, mail-order arm of a £12 
million group of companies. 
We have just signed an 
agreement with 
Bug- Byte, Britain's 
most successful software 
house, to supply their 
exciting products direct to 
you, the user. New and 
original games for the ZX81, 
Spectrum, BBC Micro, 
VIC 20 and Oric 1 can be 
delivered to your door 
AT SHOP PRICES. That's 
right, positively no extra 
charges - we even pay the 
ostage both ways! 



P< 



All you have to do is 
make your selection from the 
items listed on this page, 
complete the easy reply 
coupon, and send it to our 
FREEPOST address (no 
stamp required), enclosing 
your cheque, postal order, or 
credit card number for the 
appropriate amount. 
Alternatively, you may place 
your order on our 24 hour 
Ansaphone by phoning in 
your Access/Barclaycard 
number with your name, 
address and details of your 
order. 

The cassettes of your 
choice will be mailed to you 
quickly and efficiently. No 
^ cheques will be cashed prior 
^ to despatch of your order, 
- and if for any reason you are 

not satisfied with your 
r purchase, we will give you a 
full refund just as quickly. 



: 



It's so simple! The best 
quality software, promptly 
and conveniently at no extra 
, cost from Software Express. 
Try us and see for yourself - 
we go out of our way 
especially for you. 




OTHERTITLES AVAILABLE FROM SOFTWARE EXPRESS 



FOR THE VIC 20 . . . 

VIC Chess- £7. VIC Asteroids~£7. VICPanx 
VIC Cosmiads-£7. Another VIC in the Wall- £7. 
VIC Backgammon - £7. VIC Scramble - £7. 
AH programs are for the unexpanded VIC 20, 
with the exception of Chess (16K) and 
Backgammon (min. 3K expansion). 



FOR THE ZX81 . . . 

Mazogs-£10. Dictator- £9. Invaders- £4. 

ZX AS (Z80 Assembler) - £5. 

ZXDB ( Z80 Debugger) - £6.50. 

ZXTK(Z80 Toolkit)- £6. 

(all programs are for the 16K - ZX81 ). 



All dealer enquiries to: Bug-Byte Software, 100 The Albany. Old Hall Street, Liverpool L3 9EP. 



ALL TIME FAVOURITE 



NEW PROGRAM 




SOFTWAR 



T 



PRICE £7.50 



NEW PROGRAM 



» » ■ V ^^B 



CALAMV 

U/ARS 



.-•: 



FORTHE32K 
BBC MICRO 



1?^ 



SOFTWARE 







r 








3 


MICR£ 



PRICE £7.50 



NEW PROGRAM 



Ul 




%J5P 




FOR THE 32! 
BBC MICRO < 



PRICE £7.50 



FOR THE 

32 K BBCj 
MICRO 



PRICE £9.50 




THE 

SOFTWARE 

EXPRESS 

EASY-REPL^ 

COUPON 

Please mail me the following 
Software Cassettes. 

(All prices include VAT and postag* 



PROGRAM 




SPECTRAL 
INVADERS 

SPECTRES 

ASPECT 

[ THE CASTLE 
(for ORIC) 
THE CASTLE 
(for SPECTRUM) 

H SPACE 
j INVADERS 

GALAXY 
WARS 

IciTY 
DEFENCE 

MUSIC 

SYNTHESIZER 
+ AUTO 
COMPOSER 



PRICK 



OTHER ITEMS 



£5 
£8 
£9 
£8 

£8 

£7.50 
£7.50 
£7.50 

£9.50 



INSERT 



TOTAL p 
PRICE 3C 



I enclose cheque/P.O. |_ 

Or please charge my Access/ Barclaycard N<! 

I I I I I I I I I | 



24 HOUR 
ANSAPHONE FOR 
CREDIT CARD ORDERS; 

051-548 2020 



Name: 



Address: 



<H>» 



Tel:. 



Mail to: 

SOFTWARE EXPRESS 
FREEPOST 

(No Stamp Required) 

Liverpool L33 3AB 



SOFTWARE EXPRESS, FREEPOST (No Stamp Required), Liverpool L33 3AB 
Software Express is a trading name of DAMS Office Equipment Limited 



1! d. i i 



YC.5 



Although the NewBrain is conceived as a total 
system, the unexpanded Processor itself has a great 
deal to offer It is available in two forms: Model AD, 
shown below witha built-in linedisplay;and Model A, 
without the line display Both models can operate 
with a monitor or a television set 

MEMORY 

o 24K bytes of ROM; 

a 32 bytes of RAM, at least28K of which isavailable 

to the user. 

THE SCREEN DISPLAY 

□ 40 or 80 characters to the line- without affecti ng 
the 28K bytes of RAM at your disposal; 

° 24 or 30 lines to the screen; 

□ well-formed characters, with true descenders; 

□ a full European character set; 

d normal or reverse video, high resolution graphics 
on screen of controllable size, 256, 320, 512 or 640 
horizontal resolution by 250 vertical lines; 

□ a facility to set up a "page" of up to 255 lines, with 
the screen acting as a "window" to display it; 

n ability to maintain several such pages simultane- 
ously and to switch rapidly between them; 
d textmaybeusedongraphicsscreenaswellason 
parts of the video screen not used by graphics. 

CHARACTER SET 

□ 512 characters, including the full ASCII set all 
European accented characters, Greekand graphics 
symbols. 

GRAPHICS 

□ 20 powerful graphics commands; 
a all text characters usable on the graphics screen; 
a variable-sized graphics screen, with the rest of the 
screen available for text - for versatility and to save 
memory. 



XP/M IS A REG'S'ERED TRADE MAR< OF DIGITAL RESEARCH [NC 



SOFTWARE 

Enhanced ANSI BASIC; screen editor (32 

commands); mathematics package (10 significant 

figures); graphics commands. 

d. a very friendly screen editor -a delight to use and 

readily adapted to text processing; 

n arithmetic to 10 significant figures; 

□ very controllable output formatting of numbers - 
invaluable for accounting statistics, and scientific 
applications; 

a a powerful, much enhanced BASIC; 

□ a very flexible operating system, which allows any 
data stream to be opened to any device. 

INTERFACES 

a two tape cassette ports built into the processor unit; 

d a built-in printer interface; 

a a built-in communications interface (V24/RS232); 

d a video monitor interface; 

d a TV interface; 

□ an expansion interface for NewBrain system 
expansion modules. 

KEYBOARD 

d standard typewriter pitch, action, layout and size, 
with editing control and graphics keys. 




Y)u can get everything in the box on the 



If you understand thefactsand figureson 
the left you'll soon realise that NewBrain hasto 
be one of the most powerful micros around. 

However, if you find the box on the left a 
little hard to follow, don't worry 

We've got over 120 dealers nationwide 
who've got all the answers at their fingertips. 

Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition gettinga look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful language 
(enhanced ANSI BASIC) and if II take CP/M; 
so itll work on the same system as similar big 
businessmicros,givingyouthecapacitytouse 
an almost limitless variety of tried and tested 
software. 

But most of all NewBrain is a machine 
that can expand. 

Ifs designed to take disks, printers and 
memory expansion modules (up to 2M bytes) 
plusanything else you'd expecta professional 
business micro to handle. 

So, whether you understand the box 
on the left or not pay a visit to someone in the 
know on the right 

They'll answerall your questionsand give 
you a full demonstration. 

Grundy Business Systems Ltd., Grundy House, 
Somerset Road.Teddington. 



ALTRINCHAM 

PHARMACY COMPUTER SYSTEMS 

;061-9280C87) 

BARNSTAPLE 

LANDKEY NEWLAND (0271 77883) 

J&ACAM£RA$(O27175037> 

BEDFORD 

MICROPOWER euSNESSAPPLICS 

(0234 21357!) 

BIRMINGHAM 

CALISTO COMPUTERS LTD 

;02i 632 6*58) 

LASKYSiBiRMiWJHAVj (021 632 6303; 

MICRO'C (BIRMINGHAM) X21-233 1K55) 

TYPEWRITER CENTRES i02l 622 5385! 

BISHOPS STORTFOR© 

GEM SYSTEMS LTD i0279-52*Ctt 

BOURNE 

MICRO-C (LINCOLNSHIRE). 

(07782*566) 

BRIGHTON 

LASKYS (BRIGHTON) (0273 725625) 

BRISTOL 

ELEC'ROPRINT COMPUTERS 

:a?72 292375: 

LASKYS !BR*TOL) (0272 20*21 

MICRO -C (BRISTOL) (0272 650501) 

COLSTON COv*J*ER CENTRE LTD 

'0272-2766191 

BROMLEY 

LASKEYS (BROMLEY) I01-4&8 7829) 

BUCKNELL 

8OR0ER COMPUTING & 

PROGRAMMING (0£47*368> 
CAMBERLEY 

AS^ST SYSTEMS CONSULTANTS LTD 
(027628397) 
CAMBRIDGE 

CAMBRIDGE COMPUTED STORE 
;C223 65334) 

SC C CAMBRIDGD LTD (0223 835330: 
CANTERBURY 

v d A'SIGH ' DATA SERV.CES LTD 
0227 69C90> 
CANVEY ISLAND 
H ERCURY MiCROSYST£V(S iTO 
•0268 6952 63 l 
CKALFONT ST GILES 
PRINTMTY LTD ,02*07 i906i 
CHATHAM 

M EDVUW COM PUTERS i0634 826080) 
CHELTENHAM 

COMPUTER SHACK LTD !C2*2 58*3*3: 
CHESTER 

LASKYS'XHESTERl :0244 317667: 
COLCHESTER 
CAPRICORN COMPUTER CENTRE 

10206 331)68 
CORK 

C D S COMPUTING LTD I0OO2 23922: 

COVENTRY 

COVENTRY HICROCENTRE 

'.0203 589*2) 

DARLINGTON 

DARLINGTON COMPUTER SHOP 

10325-487478) 

DERBY 

CCNIN6T0N COMPUTERS 

'033249672) 

DUBLIN 

THEECLGROU'POFCOS 

:C001 603497: 

DUNFERMLINE 

AN : PEW THOMSON (0383 7245*1) 

EOCWARE 

CITADEL PRODUCTS LTD (01-951 1348) 

EDINBURGH 

jOhs MENZiESPLC (031-22S8555: 

LASKYS (EDINBURGH) (031-556 291*) 

ELSTREE 

ELSTSEE COMPUTER CENTRE 

:01-9536921) 

GIUJNGHAM 

MEDWHY MICRO COMPUTERS LTD 

(0534 576764) 

GLASGOW 

WCTOR V05R.S WON) VtSUAU 

KM1-2218888) 

LASKYS (GLASGOW. IC41 226 3349) 



DEALER NETWORK 



GLOUCESTER 

MILEQLHP COMPUTERS (0*52 411030: 

GUILDFORD 

M CD LTD (0483-574659) 

HAMILTON 

STRATHCLYDE MICRO CENTRE 

CC3552 . . 

HARPENDEN 

CCNSULTA\TS IN DFF1CC =OWER 

:C5S27 66911) 

HASTINGS 

THE COMPUTER CENTRE iBMS) LTD 

(W24.439190) 

HEREFORD 

HONEYSETT COMPUTERS lTD 

(0432279404) 

hertford 
rmrcovpu-erservices 

;0992 56150! 

ISLE OF WIGHT 

VECTiSCOMOUTEUSEWCeS 

C0963 523345: 

KIDDERMINSTER 

MICRO-MART ;5562-742142) 

KINGSTON 

laskys :kjngston: :o:-546 QTtj 

LEEDS 

MICRO -C (LEEDS) (0532 4466C1) 

MSRCCELL COMPUTER SYSTEMS 

(0532661366' 

LEICESTER 

TILLEY CCMP-J-ER SYS'EMS 

(0533-553984) 

MICRO-C ILECESTER'. !CS3? 546224) 

LIVERPOOL 

LASKYS iLVERPOOL) (0512362628) 

LONDON 

= EAUCHAMP COMPUTER SYSTEMS LTO 

[05-584 8203) 

L ON MICRO COMPUTERS 

(01-5807383! 

MICRO -CILONDONNWl! 

(01-387 9275) 

TRANSAM M CRCS^TEMSLTQ 

[01 -4C5 5240* 

LASCrS <Qu EESSVMV : «i -229 6*25) 

■ASK-S TOTTENHAM COURT ROAD) 

(01-636 D8*5i 

uASKYS (OXFORD STREET ' 

(01-4934623: 

OFFICE INSTALLATIONS LTD 

«a-s?9$77» 

TREND VIDEO 4 Hi-Fi LTD lO! 521 6146) 

At.3iC<V CEO (CI -486 3783) 

LOUGHBOROUGH 

DATA ONE SYSTEMS JDC50937281) 

MICRO-C. LOJ3H3C ROUGH) 

(050937367! 

LUTON 

LASKYSiLUTCN) (058238302: 

MiCROC <lU'ONH0582 425079) 

MAIDENHEAD 

KUMA COMPUTERS LTO ;0628 71778/9) 

MAIDSTONE 

LASKYS (MAIDSTONE) (0622 678165; 

MANCHESTER 

NSCCOMPUTERSH0PSLT0 

1061-832 2269: 

M'CSOC (MANCHESTER) 

tC6i-834 0:44: 

LASKYS (MANCHESTER: :061 832 6087) 

LOMAX LTD (061-832 6167^ 

MIDDLESBROUGH 

MlCRC TEC-MC COMPUTER SYSTEMS 

(06*2221501/2) 

MILTON KEYNES 

MILTON KEYNES COMPUTER CENTRE 

(0908 668811) 

NAILSEA 

S>TE MICRO COMPUTING CENTRE 

1C272 85:337; 

NEW MILTON 

SNtPE COvpjters UMtTEO 

(0*256:7477) 

NEWCASTLE-UPON-TYNE 

MIC ROCORE COMPUTERS 

(0632846878) 

NEWMARKET 

DATA 5ASE [0638-667311) 



NOTTINGHAM 
HlCftO-CCNOTTINGHAN 

'0602412455) 

JkSKYS (NOTTINGHAM) (C602 415150) 

PETERBOROUGH 

LASKYS ^PETERBOROUGH 

(0733 313513) 

PLYMOUTH 

DSKWSE LTD (0752 267000: 

PORTHCAWL 

r CPL (065-67161141 

POTTERS BAR 

SOFTVWRE AGENTS LIMITED 

'.0707-59669) 

PRESCOT 

MICROSYS LTD (051 426 7271) 

PRESTON 

LASKYS :PR£STOM(0772 5926*; 

READING 

LASKYS (READING) (0734 595459: 

RKHMONO 

TANTUS MICROSYSTEMS LTD 

(01-940 7299) 

RUGBY 

OEMCOVPUTERSYSTEMS 

(078870522-4) 

SANDERSTEAD 

J R INSTRUMENTS (01-657 76*6) 

SARISBURY GREEN 

WENCMORE MANAGEMENT SERV LTD 

(048956318/9/0) 

SHEFFIELD 

T A EDUCATION LTD (0742418539) 

LASKYS(SHE«IELO: (C742 750971) 

SOUTHAMPTON 

MGROC :SOUTHAMPTON) 

(07C3 -29676! 

GODWIN ELECTRICAL LTD 

:0703 783322: 

ST HELIER 

THE PROCESSOR CENTRE 'JERSEY: 

(C534 77070) 

DA-AST3EAM:.£-(SEY!LTD 

(053471219: 

STPETERPORT 

THE PROCESSOR CENTRE (GUERNSEY. 

:C48: -28827) 

STROUD 

XE MODa SKIP (C45 36 5920) 

SURBITON 

COMPUTASCLVE (01-390 2779) 

TEDDINGTON 

AM PROGRAMMERS LTD (CT.-943 2266: 

STAG TERMINALS LTO (01-943 0W7) 

TEIGNMOUTH 

COMPU'ERS (062-672258) 
THORNTON HEATH 
CRO v DON COMPUTER CENTRE 
(01689:280) 
UXBRIDGE 

.8 MICRO ;0895 57908) 
WALTON ON THAMES 
PM-S 198-22895) 
KEY COMPUTER CENTRES JD 
;09322-42777/8) 
WARFMAM 

GAM ES 4 COM PITERS (09295 51383) 

WARRINGTON 

NORTHERN COMPUTERS LTD 

(092835110) 

WATFORD 

LAS<YS (VUATFOSOI .0923 *74B3) 

WELWYN 

ANG ElA ENTERPRISES (0433 812*39) 

WENDOVER 

■ARACE LTO (0296 623965) 

WINDSOR 

CAS'LE COMPUTERS :95-58U8) 

YORK 

LASKYS (YORK) (090* 641221 



left from anyone in the box on the right. 






SHELVE YOUR COMPUTER 

STORAGE PROBLEMS . . . 

MICRO-STAK 

.The unique and sturdy Micro-Stak has been designed by micro users to 
house all your equipment ready for use. and also serve you as a work 
desk/station for your computer activities. 

Not just a stand or a table, but an elegant piece of furniture, available in top 
quality, durable melamine, in oak or elm finish, measuirng only H.87cm x 
W.56cm x D.53cm when closed. 

• Handy slide out bottom shelf for easy removal of VDU/monitor. 

• Glide out keyboard shelf. 

• Lift up writing/manual table on door. 

• Adjustable height shelf for cassette player, disc drives, etc. 

Available by mail-order. Send your order today, or contact us for more 
information. Personal callers welcome. 




Price: £79.50 inc. VAT + £5 carriage i- 



Flat packed for easy assembly 

MICRO-STAK 

(One of the Roy Hopwood group of companies; 

10-12 OAK ST, HAZEL GROVE 

STOCKPORT, CHESHIRE SK7 4EJ 

061-483 8271 

Allow 21 days for delivery 



ORDER COUPON 

Please supply one MICRO-STAK in wood finish 

my cheque for £84.50 is enclosed/ debit my Access/ Barclay Credit 

IE 



card. 



NO 



n 



NAME 

SIGNATURE 
ADDRESS . . 



YC2 



Computers 
forExporL 



Sinclair 
Spectrum 

Sinclair 
ZX81 

ORIC-1 

Dragon 32 

Jupiter Ace 

Commodore 
VIC-20 




Commodore 
64 

Commodore 
500 

Commodore 
700 



Atari 400 

Atari 800 

Epson 
HX-20 



Plus Printers, Disc Drives, Memory Expansion, Software 

Quantity discounts available 

No tax charge for equipment shipped abroad 

Write for our price list or call our 24hr answer phone 

01-549 8229 

Galaset Ltd, 30 Bayford Road, 

Littlehampton, West Sussex, 

England. Telex. 8954018 Acu rat G 



SPECTRUM 
48K 



SPECTRUM 
48K 



VELNOR'S 
LAIR 

THE MOST REALISTIC ADVENTURE YET 

The Black Wizard Velnor has gone Into hiding in the 
Goblin Labyrinth of Mt. Elk. The reason Is now plainly 
clear, after centuries of searching he has finally discover- 
ed the ancient tomb of Grako and is now about to realise 
his ghastly ambition to become a true demon on earth! 
Time Is too short to mass an Army aganist Velnor. There 
is only one hope for mankind. That one brave adventurer 
may be able to penetrate Velnor's defences, defeating his 
guards, avioding the traps and surprising Velnor before 
the metamorphosis Is complete. You are that chosen person, 
but beware, not only does Velnor employ the most ghastly 
of creatures as guards, he is also a master of illusion. 

In this » & I) stye adventure you may be a Wizard, 
Warrior, or Priest, as a Warrior you are best suited to 
battle, but how will you cope with the fiendish spells of 
Velnor ? As a Wizard your spells are devastating, but 
beware, your magic Is limited and armed combat doesn't 
come easy : As a Priest you may protect yourself with the 
dcvine powers and you have no fear of the undead, but 
how will you handle the ghastly Trolls ? 

The adventure will require ingenuity and careful plan- 
ning Combat takes the form of D & D style scenarids where 
instant death is rare but, beware, wounds are cumulative 
and stratergy is of the utmost importance. 

Only £6-50 inc. p + p 

Cheques or P. O. to : 

NEPTUNE COMPUTING (Dept YC1) 

98, Howe Street, 

Gateshead, Tyne & Wear NE8 3PP 
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If YOU ENTERED the programs last month, 
then you may have been perturbed by the 
speed of them: how can we slow them down? 

The most common method is using a delay 
subroutine like the one in figure 1. 

This is a delay loop. It works by introducing 
a delay of around 0.5 seconds each time it is 
called. Unfortunately, it resets the X and Y 
registers to 0, which in a program where X 
and Y are used extensively is not a good idea. 
To get around this we grab two free memory 
bytes and use them as variables. This makes 
the program a bit harder to understand, but 
now X and Y are not changed within the 
subroutine. 

Any two free memory bytes will do. I used 
$FE and $FF — 254 and 255 — in the example 
in figure 2 as they are not used on the Vic-20, 
but any two will do. 

We still have the same overall effect, but X 
and Y remain unchanged. Unfortunately we 
had to use the accumulator, but this is 
excusable as 90 percent of all machine-code 
subroutines use it and so it is unwise to store 
anything of importance in there for too long a 
time. So we have a delay loop. Let us add it to 
our sound program of last month. See figure 3. 

Line 100 in last month's loader would now 
read: 
100 DATA A9,00,8D,OE,90, A2,FF,A0,00,CA, 

8E,0A,90,8C,OB,90,2O,42,1A 
102 DATA C8,DO,F3,60,A9,00,85,FE,85,FF,E6, 
FF,D0,FC,E6,FE,D0,F6,60 

An important point to note is that the 
branch instruction in the sound section has 
changed from last month so as to obtain a 
better effect. As we have added a JSR 
instruction into our loop, we have added three 
extra bytes of code, so the branch has altered 
correspondingly. To run it, type in SYS 6700 
and you will experience some weird effects. 

This is what we call reading the memory 
and not remembering the post-code. So far 
three types of command have been used: first, 
commands which do not have an operand, for 
example INY and DEX. Second, branch 
instructions which precede a displacement 
rather than an actual memory address. Third, 
Jump commands — JSR — which precede a 
memory location. Fourth, commands which 
access the contents of a specified address. 

This is just the tip of the iceberg; there are 
seven different ways of addressing memory: 
immediate, absolute, zero page, relative, 
indirect, indirect pre-indexed with X, and 
implied-implied addressing. 

In immediate addressing the actual value of 
the operand is manipulated. The immediate 
addressing is expressed by putting a hash sign 
in front of the operand. Thus, 

LDA # 5 
means load the accumulator with 5, or in Basic 
A = 5. With absolute addressing we Load 
from, Add to or Store into an address which is 
stored in two bytes immediately after the op- 
code. So 

LDA 2048 
means load the accumulator with the value 
stored in byte 2048, or, in Basic, A ■ Peek 
(2048). 

Zero-page is absolute addressing except that 
all the locations are in zero-page — bytes to 
255 — inclusive. As one byte can hold values 
of to 255, the zero-page addressing requires 
two bytes, op-code and address. In this case, 



Darryl Mattocks 
continues his 
guide to 6502 
machine 
code. 
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MADE EASY 



LDA 38 
means load the accumulator with the value 
stored in byte 0038. The Basic equivalent is 
simply 

A = PEEK(3*16 + 8) 

Relative addressing is the type of addressing 
used in branch statements, that is, a 
displacement which is added to or subtracted 
from the program counter. 
BEQ3A 
means if the zero flag is set — Z= 1 — in the 
status register then skip 3A bytes of memory. 
There is no direct equivalent to this in Basic, 
but if we imagined that * symbolished the 
current line of code being executed, then 
10 REM 
20 X = X-1 
30 IFX = 0THEN * = *-10:REM GOTO 20 

With the indirect post-indexed with Y 
addressing technique, the contents of the byte 
specified in the operand and the following 
byte are converted into an address. The 
contents of Y are then added to this address 
and it is then this address that is manipulated. 
The indirect with Y is symbolised by brackets 
around the Operand and then a",Y" outside 
the bracket to indicate that it is post- and not 
pre-indexed; for example: 

LDA (32),Y 

If Y is equal to 12 decimal, byte 32 is equal 
to 41 decimal and byte 33 is equal to 22 
decimal. 

Then the accumulator would be loaded with 
the contents of byte 5685 — where 
5685=12 + 41+22*256 

In Basic this would appear as 
A = PEEK <PEEK{32) + 256* PEEK<33> + Y> 



Indirect — pre-indexed with X addressing is 
similar to the previous case except now we add 
the contents of the X register to the operand 
and then take this new operand as the address 
of the first byte of the final address acquired. 
The symbolism for this type of addressing is 
again the brackets around the Operand but 
now we put a X inside the brackets: 

LDA (32,X) 
If X = 4, byte 36 = 201 and byte 37 = 21 then 
the accumulator would be loaded with the 
contents of byte 5577, where 

5577 = 201+21*256 
In Basic this would look something like 
A = PEEK(PEEK<32 + x) + 256*PEEK(32 + x)} 
Implied-implied addressing requires no 
operand and often has very little to do with the 
memory at all. The op-codes in this category 
are mainly for changing the data in the 
registers. Thus IXY means increment the Y 
register: 

Y = Y + 1 
If one byte can contain 256 different values, 
then how can a computer access a memory of 
65,536 — 64K — bytes? The answer is to use 
two bytes to represent each address. 

So using two bytes for every address, we can 
have a total of 256 multiplied by 256 — 64K — 
different addresses. It is no coincidence, then, 
that if you add up the total amount of RAM 
memory and ROM memory you get 64K. 
Some computers such as the CBM-64 use 
what is known as a virtual memory system 
whereby the computer splits the memory up 
into lots of 16K blocks and then pretends to 
only have 16K at a time. 

(continued on next page) 
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(continued from previous page) 

An address is made up of two bytes: Hi-byte 
— or page number, where one page is 256 
bytes and 256 pages is 64K — and another 
byte to represent one particular byte out of the 
256 in one page, the Lo-byte. 

Life is made simpler if hexadecimal is used 
throughout, as by definition in a hex number 
such as 1234. The page number is 12 leaving 
the 34 as the Lo-byte or byte number. The 
best way to convert a decimal number into a 
machine-code address — if the computer is at 
hand — is to go through the following 
sequence. For example, 10845 decimal is 
equal to. 

PRINT INK 10845/4096) 
PRINT (10845-2*4096) 



= 2 



= A 



-2 

= 2653 
= 10 
= 93 

= 5 =5 

= 13 = D=2A5Dhex 
storing addresses in 



PRINT INT12653/256) 
PRINT (2653-10*256) 
PRINT INT(93/16) 
PRINT (93-5*16) 

The convention for 
machine code is that they should always be in 
a Lo-byte, Hi-byte order. So 10845 would be 
stored as 5D,2A and not as 2A,5D. 

A program with all two-byte addresses will 
be slower to run than one containing only one- 
byte addresses, but having only one byte to 
represent an address means a maximum 255 — 
one page — of memory, To speed things up, 
we take the first 256 bytes of memory — 0000 
00FF — and call them the zero-page — due to 
the page number being equal to zero. 

A lot of both business and games programs 
use machine code to move through memory 
one byte at a time. Word processors have a 
cursor rushing through sheets of text and 
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Figure 2. 
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Space Invader games have a running total of 
the number of bullets on the screen at a time. 
To do this in Basic, we would have something 
to the tune of 

FORA = 0TON : POKEA.X : NEXT 

Notice the use of A as an address which 
varies. This is an indirect Poke; load X into 
the byte whose address is stored in the variable 
A; to convert this into machine code it would 
be best then to use an indirect command pre- 
or post-indexed with either X or Y respectively. 

Try moving a character across and down the 
screen on a Vic. The screen is larger than 256 
bytes so we are going to have to use a Lo*byte 
Hi-byte system and increment it as we move 
our * across. But first, advanced adding up 
should be considered. 

When adding up in two bytes we can still 
use the ADC — Add with carry — command 
which can be thought of as 



ADC : A = A + (data) + (carry) 
Add the data represented in the ADC 
command to the contents of the accumulator 
and then add the contents of the carry flag — 
either or 1. 

To add in two bytes we add the Lo-bytes, 
store them and then add the Hi-bytes. Simple? 
Not quite. We need some way of telling 
whether the total of the two Lo-bytes came to 
more than 255 so that we can either add an 
extra 255 in the form of incrementing ihe Hi- 
byte total or not as the case may be. Enter the 
carry flag. The adding of the carry flag, which 
at first seemed to be a nuisance now makes 
sense in that in a two-byte addition, if the sum 
of Lo-bytes is greater than 255 this is 
automatically taken care of in the Hi-byte 
stage thanks to the ADC command adding the 
carry flag for us. A flowchart can now be 
translated into machine code. 



Figure 4. The flowchart on the left is coded up on the right. 
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100 :=-R R3.ee.R9,lE.83,FIJ,n9<00.e3iFC.fl9,2a.9i,FC.18.R3.FC.69,01.83 
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Return to Basic 
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Linsac's ZX Companion series has received excellent press 

reviews: 
ONOf 

Pft 95 ^ ar anc * 3 wa y t ^e best" — /oar Computer 

Thoughtfully written, detailed and illustrated with 
meaningful programs ... outstandingly useful" — EZUG 



'The Spectrum Games Companion' is the latest addition 

to the series and is aimed at the games player and 

programmer alike. Twenty-one games designed specifically 

for the ZX Spectrum are included, with clear instructions on 

entry and play. Each program is explained fully with 

complete details on how it is designed and written. 

Introductory chapters show how to set up and use the 

Spectrum and how to create your own games. Later 

sections cover number games, word games, board games, 

simulation games, dice games, card games and grid games. 

If you want to enjoy your ZX Spectrum and learn its secrets 

at the same time then this is the book for you I 

Bob Maunder is co-author of The 2X80 Companion' and author of 

'The 2X81 Companion'. He is a Senior Lecturer in Computer 

Science at Teesside Polytechnic, holds an MSc degree in Computer 

Science, and is a Member of the British Computer Society. 

The Spectrum Games Companion is available from good 

book shops, or send £5.95 to: 

LINSAC, (yc) 68 Barker Road, Middlesbrough, 

Cleveland TS5 5ES 

Postage is free within the U.K. — add £7 for Europe or £2.50 

outside Europe. 



ISBN 907211 02 X 



HAVE YOU GOT A BBC MICRO? 

THEN YOU NEED: 




THE NEWSLETTER OF THE INDEPENDENT NATIONAL BBC MICROCOMPUTER USERS GROUP 

IN RECENT MAGAZINES: 

Article*! Teletext Graphic*, tier Definable Character*, Iter Definable Key*, Sound*, *FX, Telesoflware, Line Structure and Merging, Ep*on Screen Dump, Pixel Power, Moving Thing*, 
Manual Review, Whit Printer?, Seikojha Dump, Machine Code, How To Get More Colour* Out Of Your BBC Micro, Circle* Galore, Conversions for RGB Input*, KowTo Use Joystick*, Instant 
Graphic*, Software Protection, String, String, String, What Monitor? Speeding l'p Your Program*, Computer Convention*, Questionnaire Result*, Formatting, Aiaembler Programming On The 
BBC Micro, Error*? Focut On Adventure, Diikjpol, Computer Proprcmme Review, ADC Comer, Make The Mott Out Of Sound, and lot*, lot* more 



Program*. Labyrinth (Game), Pontoon (Game), Artillery (Game), I jle (Mite.), Calendar (MucA Pram (Educ.V Spiral Pattern* (Graphics), Bazooka (Game), +-ln-A-Row (Game), Mortgage 
(Mac.), Oxygen (Game), Teletext Terminal (Utility), Wordprwewor {Buiiikh; Mixer (Graphic*), How Many Colour*? (Graphic*), Duauembler (Utility), Maths Race (EducA Puzzle Program 
(Game), TV Text Signal Generator (L'nlitv). Alphabet Tester (Edue.), Repeat (Game), Memory Analyser (Utility), Wallball (Game), Dating (Mite.), What'* The Time? (Edue,), Grand Prix 



(Game), Nine Dice (Game), Memory Dump (Util.) and lot*, lot* more . 
Regular Features! Bookreview, Letter*, Hardtpot. Softrevicw (we review at Itaji 8 program! per magazine from all sources), Oddtpot (a different graphical program every month), Meeting 
Place (where we lilt local uaer groups), Contact* (span* over 1 page ofrvume* and addresses of people who want to gel in touch with other uaera in their area). Competition*, Printers view (we have 
looked at the Seikosha and Amber 2400 and give full detaili on how to use them with screen dump programs), Seasons (a seasonal program every month), Queryspot, Special Offers (special offers and 
exclusive club discounts), Auembler Programming On The nil*" Micro, Software Protection and lot*, lots more 

WB WONT TRY TO PUSH LASBRBUG ON YOU LIKE THE OTHERS - SEND OFF FOR A SAMPLE COPY AND YOU'LL FIND THAT LASERBUG SELLS rTSHLF 



Please supply me with: 



A sample copy of I.ASt-RRl'G <« £1.00 

A 12 Month subscription to I-ASKRBUO m f 12.00 for 12 .unci of the msjsimr 

A ft Month lurtseripiinn lo l.ASURBlf i •* t'fttXV for ft issues of ihc m»joi/ine 

An ovcrtus wbtcripuon to I .ASI'.KHI :t; * £14.00 (Surface Mail - write for demls of air mail) 

l.ASERBUG Dull Covers) <* 0.2J each I.ASERRUG Cassette Ltad(s) (Please MM ivpe(*)) la £5 00 each 



I nihil • cheque/PO for £ nude payable to l.AM'KIH V, 

NAME 



ADDRESS . 



Ple.s* Mild tb* completed farm toi I.ASERBl O Depi. Y, 10 Dawlev Ride. Colnbrook, Slough, Berks , SI.} OQH. 
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COMPUTER 
KNOWS 
WHEN 
irSONA 
ZYGON 
STAND 





Zygon. The new, purpose built 
stand to suit most home 
computers, including BBC, 
Spectrum, Vic. Dragon, 
Acorn, Commodore, 
Genie, Ace, Lynx. 
Zygon. Packs 
maximum units into 
minimum area. The lower 
shelf slides away for full 
keyboard protection when 
not in use. Mobility is 
guaranteed by sturdy 
castors, and cable ties 
provided avoid 
"spaghetti junction" 
tangles. 



FREE 4 way minl»tur« 
plug, worth £10 
wtien you purchase your 
Zygon stand before May 31st. 



Priced at 

just £59 

plus VAT, 

send for full 

details now. 



Zygon 

Products 



To: Zygon Products. 9 Sheredes Drive. Broxbourne. Herts EN1 1 8LH 
Tel: 0992 466259. 



Name ... 
Address 



Every computer needs a 

[CHATTERBOX!] 

jpK Spock, yo u win this time... J SAVE £££s 
for * t ■ SL. ONLY 

ZX81 
SPECTRUM 



SPEECH 

SYNTHESIS 



W1IUAM 
STUART 
SYSTEMS 



NASCOM. VIC. PET. 
BBC, APPLE. TRS80. 
IBM. CRAY. ETC. 
(Please state) 

At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit. aaa 

OR COMPLETE D.I.Y KIT tOi* 

DEALER ENQUIRIES WELCOME 



As seen on BBC TV "Computer Programme" 



*BIG EARS* 



V>^« 



SPEECH 
INPUT 
FOR ANY 
COMPUTER 



SH 



EC „ wcoGwrjtw 



Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. o A Q 

BUILT TESTED & GUARANTEED ONLY X. *T ^ 

PLEASE STATE COMPUTER: UK1 01. SPECTRUM. ATOM. NASCOM2. 
Vic 20. Micron, ZX80/81, PET, TRS80, MZ80K, APPLE II, SBC MICRO 

NEW: FAST MACHINE CODE FOR ZX81/SPECTRUM £7.40 



ZX81 /SPECTRUM 

MUSIC SYNTHESISER (STEREO) 
+ 16 LINE CONTROL PORT 



Play 3-part music, sound effects, 

drums etc. Full control of attack, decay 

and frequency. Input/Output lines provide 

control and monitor facility for Home Security, Robot Control, 

Model Railway etc. etc. Works with or without 16K RAM. 

Add keyboard to make a live performance polyphonic synthesiser) 
Full instructions/software included. 



AMAZING VALUE AT ONLY 
Extra 23 way connectors at £2.60 



£1 9.50 (kit) 

£25.50 (BUILT) 



THE COMPOSER 

Music Programme for above synthesiser. 

Enter and play 3 part harmony. 

Includes demonstration tunes. Recommended £7.40 



COLOUR MODULATOR KIT £15 

RGB in, PAL/UHF out (not for ZX) BUILT £20 



SPECIAL OFFER 

SPEECH OUTPUT CHIP SX-01 

Phoneme Speech Processor 



I.C. £18 



DATA £0.60 



Please add VAT at 15% to all prices. 
Barclay^Access orders accepted by telephone 



All enquiries 
S.A.E. please 



WILLIAM dAmaM ^ 

t 1 1 t I I A rjy 44, Bedford Gardens, 

U IUAM I Kensington, London W8 7EI 

SYSTEMS LCd Tel: 01-221 1131 (Sorry - no callers) 
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VARIABLES 



Do YOU GET tired of having to set parameters 
of a machine-code routine by Poking 
numerous addresses with the necessary values? 
If you do, the following machine-code routine 
is the answer: it makes Poking completely 
unnecessary. 

The problem is avoided by setting up the 
values using Basic variables and then 
searching the variables area to find their value 
and storing them in the spare bytes of the 
printer buffer. 

To demonstrate the technique, I have 
attached the search program to a routine 
which prints a message anywhere on the 
screen using characters of any height or width, 
in any ink colour. 

The x and y variables are used for the start 
of the message; since these are the co-ordinates 



of the top-left corner of the first character of 
the message the usual Spectrum plot positions 
apply. That is, 0,0 is the bottom left-hand 
corner of the screen. For the height of the 
characters, h is used. Normal height is 1, 22 
will be full screen. Width of characters is w. 
Normal width is 1, 32 is full screen for one 
character. 

The string containing the message to be 
printed will be a$. The only limitations on the 
message are that it can only contain characters 
from code 32 — space — to code 127 — 
copyright — and that the number of characters 
multiplied by width of character should not 
exceed 32 with the Plot position at the left- 
hand edge of screen. If this is exceeded the 
program will not crash but the message will 
wrap round the screen overprinting as it goes. 



The program is fully mug-trapped and any 
wrong parameter of x and y will be corrected 
before plotting the string. The machine code 
to find the variables x, y, h, w and a$ is shown 
in listing 1. 

If you read through Chapter 24 of the 
Sinclair Manual you will see that there are six 
types of variable, namely: a number whose 
name is one letter — type (i); a number whose 
name is two or more letters — type (ii); an 
array of numbers — type (iii); For-Next loop 
control — type (iv); string variable — type (v); 
an array of characters — type (vi). 

Each of these variables is uniquely identified 
by its first byte. 

Variable type i ■ 96d + (letter code - 96d) 
Variable type ii = 160d + (first letter code - 96d) 

(continued on page 137! 
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ENTER 

THE 

DRAGON 




TEACH YOUR 
DRAGON 
TO ROAR! 

A fresh and highly creative 
collection of ready made 
programs designed specifi- 
cally for the Dragon 32 
micro. Created by the 
sharpest minds in micro 
software today, this book 
will teach you how to max- 
imise the entire range of 
your Dragon's impressive 
capabilities. Using easy-to- 
follow program listings, 
this book turns your Dragon 
32 into a complete arcade of 

fast action space and adventure games. All your favourites are there including: Dragon Invaders, Lunar Lander 
and Astral Storm, plus there's an entire collection of fresh and exciting new games! 

Each program fully extends the excellent colour resolution of the Dragon to its maximum and the action is 
faster than you ever thought possible. 

Your overall knowledge of computer operation will be expanded too. Each program features an in-depth 
explanation of ho wand why it runs and illustrations of screen displays back up the text to ensure you understand 
exactly what will be achieved. 

The book even includes many programming tips and hints usually reserved only for the experts. So whether 
you are a first-time computer user or an 'old hand' if you want to make your Dragon really perform, and feel the 
satisfaction of doing it yourself, this is the book that will show you how! 



MELBOURNE HOUSE PUBLISHERS 



: Please send me yourfree catalogue. 
Please send me: 
Books 

SPECTRUM 

J Understanding YourSpectnim E7.95 

] Spectrum Machine language 

for The Absolute Beginner £6.95 

! Over (he Spectrum £6.95 

. I The Complete Spectrum ROM 

Disassembly £9.95 

". Spectrum Hardware Manual £5.95 

DRAGON 

Enter the Dragon E5.95 



Orders to: 131 Trafalgar Road, 
Greenwich, London SE10 



ZX81 

] Machine Language Made Simple 

fortheZX80&ZX8l 
', Not Only 30 Programs 

Understanding Your 

ZX81 ROM 
I Complete Sinclair Basic 

Course 
1 Basic Course cassettes 

Complete Sinclair ZX81 ROM 

Disassembly Part A & B 
] Ins and Outs of the ZXS1 



Correspondence to: Clelii- Cottage. 
Si.UumRoad.Cheddington, 
LeiRhton Buzzard. BEDS I.f7 7NA 



Trade enquiries 
welcome. 



VIC 20 

VIC Innovative Computing 



£8.95 

£4.95 

£8.95 

£17.50 
C2.5fl 

£9.95 
£5.95 

£6.95 



Cassettes 

16K SPECTRUM 

3 Over The Spectrum No. 1 
^ Over The Spectrum No. 2 

Over The Spectrum No. 3 
1 Programs from Spectrum 

Machine Language Book 

DRAGON 32 

Enter The Drag'in 
Super Cassette A 
Enter The Dragon 
Super Cassette H 



£5.95 
£5.95 
£5.95 

£5.95 



£5.95 
£5.95 



48K SPECTRUM 

Z Penetralor £6.95 

The Hobbit £14.95 

Terror DaktiUD £6.95 

STANDARD VIC 20 

3 VIC Innovative Cassette 1 £5.95 
VIC Innovative Cassette 2 £5,95 
VIC Innovative Cassette 3 £5.95 
VIC Games Pack C5.95 
The Wizards The Princess £5.95 
All prices include VAT where applicable 
£ 



All Melbourne House cassette software is unconditionally guaranteed against malfunction. 
Access orders can be telephoned through on our 24-hour ansafone (0 J) 858 7397, 



Please add 80p for post and pack £ 
TOTAL £ 



.80 



I enclose my cheque-'moncy order forfi. 

Please debit my Access card No. 

Name 



Expiry date. 



Signature. 



Address . 



Postcode . 



MELBOURNE HOUSE PUBLISHERS 



IIWJI 



(continued from page 135) 

Variable type iii - 128d + {letter code - 96d) 
Variable type iv - 224d + (letter code - 96d) 
Variable type v = 64d + (letter code - 96d) 
Variable type vi = I92d + (letter code - 96d) 
The variables wc will be searching for will be 
types (i) and (v). 

If we take, for example, the variable x which 
has a character code of 120, then using the 
formula {i) given, its unique first byte is 120. ' 
So in order to find variable x we must search 
through the variables for this unique code, 
which will chen point to the start of the x 
variable information. This is not just a simple 
case of running through the variables one byte 
at a time using a CPIR instruction, as this may 
find the code 120 held in a string or an array of 
characters. So wc must find the start of each 
variable, check if it is the one we want, and if 
not, then jump to the start of the next variable. 
This means that we must identify the type of 
variable found before we know how far to 
jump to the next one. This is not as difficult a 
task as it might first appear because of the way 
in which the Spectrum stores the variable 
parameters. 

With three of the variables, namely array of 
numbers, array of characters and strings, the 
length of the variable is held in the two bytes 
following the unique code byte. What is more 
helpful, bit 5 of the unique code is zero and 
the remaining three variables have bit 5 set at 
one 

The length of the three remaining variables 
can be calculated by this method: 
Type (i) length - 6 bytes including unique code. 
Type (ii) length = number of letters of variable 

+ 5 bytes 
Type (iv) length - 19 bytes including unique 

code. 
We now have the information to enable us to 
jump over each type of variable, and the 
checks must be made in the following order: 
first, check if code is 120; if yes then return 
from routine; check bit 5 and if zero jump by 

value in next two bytes + 1 : GOTO 1 
Check bit 6 and if zero check following bytes 
for 

BIT 7 = 1 
that is the last character of the variable, then 
jump six bytes and Goto 1. Check bit 7 and if 
zero then jump 6 bytes and Goto 1. Now it 
must be a For/Next loop so jump 19 bytes and 
Goto 1. 

The mnemonics of the machine-code 
program to do this are shown in the Find 
subroutine. This uses address 23728 to hold 
the unique code of the variable for which we 
are searching. The HL register holds the 
address being checked, and the accumulator is 
loaded with the unique code from address 
23728. 

The subroutine only takes 46 bytes to check, 
Jump and locate the start address of any 
variable. 

Now that wc have found the start address of 
our variable x we must find its value. You will 
see that the value for whole numbers is held in 
the third and fourth bytes following the 
unique code. In our case we are only interested 
in numbers from to 255 for x. So we can 
ignore the high byte and store the low byte, 
that is the third byte. This applies to all our 
variables x, y, h and w. 

With this in mind a subroutine, Setup, can 



be assembled to move along three bytes from 
the address held in HL and then store the 
value held in this address in the printer buffer 
area of memory. So we now have the means of 
finding and storing values of x, y, h and w in 
addresses 23296/7/8 and 9. 

Wc can now move to the slightly more 
complicated string parameters. In our case we 
need to find a$, unique code 65. The same 
Find routine can be used to find the start of 
the variable. Once found wc then move to the 
next two bytes to find the LEN of the string as 
follows: 

INCHL 

LD E,(HL) 

INC HL 

LD D,(HL) 
This will put the length of the string into the 
DE register, and, as we can safely limit the 
length of the string to 255 characters we only 
need to store the number in low bvte: 

LD (23300), DE 
The number in address 23301 will be 
overwritten with the first character in the 
string: 
PUSH DE Get number of characters into 

BC 
POP BC 

INC HL Set HI at start of characters 

LD DE.23301 

LDIR Transfer information 

The above will transfer the string characters 
from the variables to the printer buffer 
starting at address 23301. 

With this routine we now have x, y, h, w, 
length of string, and characters in string stored 
consecutively in the printer buffer, and can go 
straight into the routine to plot the string 
based on these parameters. 

The plot routine finds the start of the eight 
bytes for each character in the character set 
and, for each byte, a Rotate Left instruction is 
carried out either plotting or unplotting 
depending whether Carry is set or not. Again 
use is made of the two unused bytes in the 
Systems Variables 23728/9 to hold and update 
the x,y plot positions for each character. 

If the y plot position goes below zero, then it 
is reset to 175 to give a wrap around effect and 
likewise if the x position goes above 255 it is 
reset to zero. So now we have a machine-code 
program that can be called from Basic with no 
Pokes in sight — for example: 

10 LET x = : LET y = 100 : LET h = 8 : 
LET w = 4 : LET a$ = "Finished" : INK 6 : 
RANDOMISE USR 32393 

This saves 13 Pokes including LEN a$. 
Listing 1 shows the Basic program to set up 
the machine code above RAMtop. On a 16K 
Spectrum this is immediately before the user- 
defined graphics and occupies 255 bytes. Once 
the machine-code is entered the Basic can be 
Newcd and the code saved in the usual way. 
There are a couple of points to watch with 
this program. First, ensure that all the 
variables are defined before a call is made to 
the routine as failure to find a variable will 
crash the program. Second, Do not use x, y, h, 
or vv as a control variable for a For-Ncxt loop 
because the Spectrum will then delete the 
simple variable and use the For-Next loop to 
hold further values of x, y, h and w. This can 
be demonstrated by the simple Basic program: 

10 FOR a - 1 TO 10 
20 PRINT a ; 



30 NEXT a 
40 LET a = 3 
50 NEXT a 
This program will produce a continuous loop 
resetting a to 3 and jumping back into the For- 
Next loop showing that the variable — a — in 
line 40 is part of the For-Next loop control 
variable. If this was not the case the Spectrum 
would give an error report: 

1 NEXT without FOR, 50:1 

You can have a small Basic subroutine to 
work out the width of characters and the start 
plot position to give information printed 
centrally on any line; such a program is given 
in listing 2 with sample printout. 

We can now also tackle a machine-code 
program to print out all the variables used 
after a program has been Run. Note that this 
may not be all the variables in the listing as 
when a program is Run certain subroutines 
may not have been called and so variables held 
in those routines will not have been placed 
into the variables area. 

This program — listing 3 — could be of use 
in debugging Basic programs. Listing 3 is in 
the form of a machine-code dump which 
should be held in Data statements as listing 1, 
and Poked into a memory position of your 
choice. There are no Jump or Call commands 
to within the program. I find it handy to have 
two versions of the program one stored above 
RAMtop and another in a line 1 Rem 
statement containing 311 zeros and called 
using 

RANDOMISE USR 23760 
The machine-code is then held in the Basic 
area of RAM and can be Merged with any 
program — as iong as the program does not 
have a line 1, which will be overwritten. One 
point to note when Saving the Basic Rem 
statement on tape is to use Clear to erase all 
variables used in the machine-code loader, 
otherwise these will be saved and Merged 
along with the Rem statement. This is good 
practice on any program which does not 
require the variables to be saved. 

Listing 4 is a demonstration program setting 
up variables, and shows a screen copy of the 
machine-code output which lists these 
variables under their variable types. Notice 
how the Spectrum converts all variables to 
lower case and also that variables a, h, 1, o, w, 
x and z have been listed under the For-Next 
loop only and not under number. 

Listing 5 shows the machine-code 
mnemonics for assembly into a Rem 
statement, for anyone who wishes to check 
through the program to see how it works. The 
first section from address 5CD0 to 5CE5 sets 
up the Border, Paper and Ink colours; from 
5CE6 to 5D46 prints the heading. The 
remainder of the program checks the variables 
one by one finding the type of variable, 
locating the next Print position in that 
variables column, updating the Print position 
and printing the variable. 

The section from 5D94 to 5DBE is interest- 
ing in that it checks for a column reaching the 
bottom of the screen and if it does then waits 
for a key press before scrolling 21 lines,' 
leaving the heading on the screen and printing 
the next variable in position. A return to Basic 
is only made when all the variables have been 
listed. 

(continued on page 140) 
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HOME & BUSINESS TECHNOLOGY 



Cb 



D dSJ 



Probably the widest selection^ — >of software available by mail order. 

All the top manufacturers including Acorn Soft, UK (Sinclair), Superior Software, Bug Byte, Program Power, HesscI, Procyon. 



| HERE IS A SELECTION — 




Pccko Computer 


9.95 


Junior Maths Pack 


6.84 


Philosopher 's Quest 


9.95 


Planetoid 


9.95 


Meteors 


9.95 


Arcadians 


9.95 


Swoop 


7.99 


Chess Model B 


7.99 


Space Invaders Model BThe best 


6.95 


Atlantis — Superb fast Action 32K 


6.95 


Hypcrdrivc 32K 


5.95 


Straiobomber 


6.95 


Send SAE for full list. 





HARDWARE EXPANSION 



Sound pick -off module (simple to fit) 
Ampli f ier and loudspeaker suitable for above 
Light pen 
X-Ydiguiser 



-SUPER ACCESSORIES - 



Cover Polyester Cotton 

Cover Soft PVC 

Carrying Case for Computer, Cables, Cassette/ 

Disc Drive 

Carrying Case a soft supported nylon version 

of above 



6.95 
37,50 
34.50 
80.00 



3.97 
4.45 

55.20 

23.00 



BBC models A & B in stock: 

A- £299 B-£399 



-DISK DRIVES FOR BBC - 



BBC 100KSinglcdrivc(Requiresdiscs(a)> 265.00 
TORCH Z80 800K Disc pack includes Z80 proc'r 

- MK<b) 897.00 

BBC/LVL200KTwinDrive(a) 397.00 

TEAC200K Single Drive (a) 304.75 

TEAC400K Twin Drive (a) 569.25 

TEACW0K Single Drive (b) 396.75 

TEAC S00K Twin Dri ve (b) 71 1 .85 

Connecti ng cable for TEAC drives 17 ,25 

(a) SCOTCH Single sided discs Box of 10 28 . 75 

(b)SCOTCH Double sided discs Boxof 10 39.80 



-BBC UPGRADES 



Full upgrade kit (fitting £3 1 .00) 

Disc inter face (fitting £15,00) 



69.00 
109.25 



Ttorafecnt pricct ut VAT jnduu>c. Add £ 1. 00 p&? for orders beta* f 100.00 tad lift. CO 

{Secumor delivery) tot ordm Above 1100.00. 

Access and 8*r<Uy£ar<t accepted or. ill Demi except BBC computer*. 

ELTEC COMPUTERS 

217 Manningham Lane, Bradford, BD8 7HH. 

Tel (0274) 722512. 



HOME/ PERSONAL/ BUSINESS/ SCHOOL 

Announcing: 

THE DRAGON 32 




Database management Filing System 
The Program — That everyone can use! 

Extensive facilities include Add Records. Change Records. Delete Records. Sot up 
Records. Sought Records. Find Records. Calculations List Records. Print Records. 
Summarised Records. 
Save fie on Cassette (up to 500 records). 

The Program . . . comes with oomprehensve documentation and is recorded on 
both sides of a computer quality CIS Computet Tape. A demonstration File is also 
included on trie tape. 

Only £19.95 (fully inclusive) 



Other Dragon titles include Mai List. Stock Control, 
Business Accounting. Bank Aceou-rtmg. Invoices and Statements 



* Special Offer * 

All six programs £99,95 
Access and Dealer Enquiries welcome 03952 5832 



GEMINI MARKETING LTD 
9 Salterton Road, Exmouth, Devon EX 8 2BR 



J 



> 



jifl 



ZX Business Software. 

FOR SMALL BUSINESSES AND THE SELFEMPLOYED 



Business Bank Account 1: this program enables you to make 
debits under 1 1 subheadings. Statements include totals of all sub- 
headings. £8.75 
Business Bank Account 2: with 15 subheadings and standing 
orders. £10.75 
Sales Day Book 1: for all your invoices, this program will enable 
you to prepare statements of outstanding invoices. Program will 
also calculate VAT. £8.75 
Sales Day Book 2: with many extra facilities including totals of 
past 12 periods. £10.75 
Sales Cash Book: for retailers program calculates VAT and 
denotes method of payment. £8. 75 
Purchase Day Book 1: keeps a complete record of all your 
purchases under 1 1 subheadings. The program will also calculate 
and ded uct V AT . £8. 75 
Purchase Day Book 2: with many extra facilities including totals 
of past 1 2 periods. £1 0. 75 
Quarterly Analysis: quarterly totals from Bank Account, 
Purchase and Sales programs can be analysed with this 
program. £4.75 

• All the programs have full search facilities • 

Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and 

quarterly analysis programs £25. 00 

Business Pack 2: incl. all 4 programs £30.00 

Please specify memory size when ordering for your 

ZX81 or ZX spectrum. 

ALL PRICES include VAT post & packaging for details send SAE to 



TRANSFORM LTD 

41 Keats Ho Porchester Mead Beckenham, Kent. 

Tel: 01 658 1661 
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J. MORRISON (MICROS) LTD 

NEW for the Dragon 32 - BONKA 




Action-packed MACHINE CODE Arcade game using superbly 
animated HI-RES COLOUR GRAPHICS £f SOUND. 
Chase up and down ladders luring homicidal meanies into holes 
dug with your space hammer. When you trap one, rush over and 
BONK him on the head. But Hurryl If you loiter he will climb out 
and fill in the hole. The slightest touch from him and you are 
electrocuted. Just to add to your problems, your oxygen is 
running out. 

FEATURES INCLUDE: 

4 different screen layouts. 

Score and high score counter displayed on screen. 

"Hall of Fame" high score record. 

4 selectable speeds and choice of up to 9 meanies to start. 

More points scored for more levels "meanie" falls. 

No Joysticks Required. 

SOLD ON CASSETTE £7.95 

Price includes VAT, Post & Packing. 

Cheques & POs payable to: 

J. MORRISON (MICROS) LTD. 

2, Glensdale Street, 

Leeds LS9 9JJ, Yorkshire. 

Tel: (0532) 480987 

OTHER SOFTWARE AVAILABLE FOR DRAGON 32 SENO S.A.E. FOR DETAILS 




Buy from us with confidence 
Full money-back guarantee on all our products 

"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business/" 
G.$. Yorks 

"I must congratulate you not only on the quality of your 
goods but also on your excellent service, " G. W. Solihull 

Quality software 
ZX81 Spectrum BBC Vic-20 

GAMES CASSETTES 

ZX1K18K) SUPER INVAOtBS C*M 

fti'ioiw league ;at>*s. m'nuiK ntiruciionr G*m* n machine code — "*«e**nt 
one of iho r*o b**i . . . c**HN«*y pocwH-'" [Pop. Come. W*«sly> "Q>M(svt*i" 
S.F. Gci 

ZXtlfMXI LYNCHMOB C«.96 

Exctig *ord gam*. 2-6 pttrf*. t u ctUnt for the femey. Greet fun. educationat tool 
Aniffkitioi, oreereen scoivtg. 

Bpectrum UtKI LYNCHMOB CB 60 

As for ZX81 t>u! wth soCiO ikiwmm o« colour, aound and hi-rm animation 

VIC 20 tunaxpandedl INVADERS ES.S0 

Maoin* cod*, coovr. fttgM sound tr*Kts 

BBCI"B-)BRIDdEMAN CT.90 

Trtt poeu<*r sot*4*r gam* Hint. colour, tound. 

APPLICATIONS SOFTWARE «— «. 

ZM1 UK) OBAPHICSSTAATtHPACK C4.S0 

Four IK Grior^i [KjoHTit on casters *ilh 12 op «xpu»ru)tfXY manual. 

IX»1I1BK)MULTI0RAPMICS. CB.90 

A uw'fn*ne>v D*ct*9* of procedurt* giving you lul control o< tht zxii graphic* 
I jrcvoflt to compow design*, drawings, adverts •!: Incorporatss sdvsnced sisiehead, 
3 UM Of 1«t ffl**.ds-g lower easel, tftfrmion, prirtsc output, SAVE <Hplv» «c. 
Buointtimin us* it to adv**tia* si pomt*ot a **l* 20 Dp Menu**. 

SpKirum(«K)SP£CTROORAPHICS Sends s.*. 'or deters 

Another Supers uK'-f ris*^)v graphic* proj-sm - r»-rss *id Ore* Sketchpads, muttewe 
Mil. »K «1 ; 

IXtl IK STATISTICS tt.00 

V*»n. SD. v»f .ir«. co-ration. r*g.»s*ofi, t ind F tests 8 pp Manuel ssdudea toting*. 
i*tt dst* *tc. 

Bp*etrum (4iK( STATI STIC B Ipric* ndudes mainienancel fB 90 

M*f>. SD. variance. :orr»*t oi. rsgrssaiort, t tests HI./** graphic dwpoJYS. d*t* 
rnsnpu st on proc*djr*i. 

EPHCMERIS ZXII (1«KI rt 90 Spectrum [1»K. OKI a 90 

mtwuwd in hHv»»v bod**? input d*it, wn* tnd your po*iBon. Eph*mtri* compute* 
altnud*. szimuth, phas* *tc tic lor hn, moon *r>tf penett 

16K RAM pack Momotech Memopok 16 £28.50 

Send 1 ».*.». for ifttUi of our pnxfvcti 

AM-mttolrn pnee*. firtt Ctti refi/ffl-e'pOJf m*i «? U.K. 

avropeen cwsromar* edtf 3Cp pv rrem, 70p WtorteVrrtfr (Air M*9t 

Ar*t*tAt b<f rm/ ertfsv or from Awoinc comfivt*/ tlorti. Truh tr^wnti wtteom*. 

Dept. YC, 36 Fernwood, Marple Bridge, 
STOCKPORT, Cheshire SK6 5BE, ENGLAND. 



E^^OoFtware^ 




PTTomic 

ncninecooe 

A book containing 23 fully explained machine 
code programmes for the Atom. 

DATA SORTS •MODE 4 CHARACTERS • 

GAMES ©POOLS PREDICTION* TOOL KIT* 

Over 50K of programmes in 1 book for £5.75 inc. 
Book and Cassette (source code) £1 5.50. 
Book and Cassette (ready to run) £15.50. 
Cassette only £11.50. 



PTOITIlORD 

you now own a BBC don't throw away your 
tapes, for ATOM LOAD allows you to load Atom 
tapes directly into the BBC Micro (Model B). 

BBC-TYPE BASIC* ATOM BASIC* ATOM 

TEXT FILES* ATOM MACHINE CODE* 

ATOM DATA FILES* 

Checks for Syntax differences, checks for direct 
addressing of memory, disassembles machine code, 
and in all cases flags possible errors. 

On Cassette — All this and more for only £9.75 inc. 

ECCE Productions, 3/73 Station Road, 
Sidcup, Kent. DA15 7DR. 
01 302 1667. (Mail order only) 
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MIDDLE KINGDOM (Mode 7) 3a* 1c and Machine Codo £7.95 

Unique roal-tine graphic adventure el til over 300 roor.i and 6 
acenarloa. Defeat the monatera with aagic apella or by brute 
etrenfth and retrieve the loat ii|ictl treaaurea of Hylee. 

SPACE INVADERS (XoO* S> Machine Cod* C7 . 95 

Outetandlng colour graphic* and anooth aovenenl, rull arcade 
feature* include 1 or 2 playera. 3 different I nvadera .bonua , 
6 level*. aplnnlng apace ahlp, harriers, high icon, aound 

WORD PROCESSOR PACKAGE (Pro *ord) Machine Code f.19.95 

Eaay to uae . esnaand* aaaigned to function key* with full 
on-acreen editing, Features Include eenu, inaert, delete, 
copy, aove, Juatlfy, tab aettlng*. LR aarglna. full pnrtcr 
optlona. Coeplece with initructiou aanual 



SAX for detail*. 



All procrana are supplied on high quality data caaaette*. 
Prtcea are lnclualve, no extra*. Orders despatched by first 
claaa po*t suhin 3 day* of receipt of order, Buy any t»o 
programs tor the BBC or Atofi and deduct CI fro* the total 



SAE 



for the full SBC catalogue. 



Dealer enquiries aelcoae. 



OR1C-1 



Software available shortly 



Hi 



PRO SOFTWARE 



"miT 



nsamnratvTffOEHSEtRD 

DHEoJEHnLillAlBSESD 

r^P390S!S©i^Si9^ 

DULjpas™n®0@nnD 

I MAIL ORDER ONLY 1 
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(continued from page 137) 

Start address for 16K machine code 32235. 

ORG 32335 

Subroutine to find variables. 

LD HL , (23627J 

LD r, cs3723> 

CP CHI.) 

RET 2 

BIT 5, CHL) 

OR NZ,NEXT 

INC Hl_ 

LD E, tHLJ 

INC HL 

LD D, (HL) 

RDD HL . DE 

INC HL 

JR START 

BIT 6.. (HL) 

OR NZ..NEXT1 

INC HL 

LD B„ (HL.\ 

BIT 7 .ft 

JR Z . LOOPS 

LD DE .6 

HDD HL,DE 

*JR STRRT 

BIT 7, (HL) 

JR Z,LOOR6 

LD DE . 19 

RDD HL , DE 

OR STRRT 



Subroutine to set parameters 
of variable to be found. 



Routine to plot the string. 



YES 
RUNS. 



NEXT 
LOOPS 



5-GOPS 



NEXT1 



LOOP* 
LOOP3 

LOOPS 



PLOT 

LOOP1 



LD 


J237S3) 


CRLL 
INC 


HP" 


INC 


HL 


INC 


HL 


LD 


ft . CHL) 


LD 


(BO ,R 


RET 





LD. 
XOR- 
Lttt; 
SBC* 

JR 

LD 

LD 

LD 

LD 

PUSH 

LD 

LD 

LD 

RDD 

RDD 

RDD 

LD 

RDD 

LD 

PUSH 

LD 

LD 

PUSH 

PUSH 

LD 

PUSH 

RLR 

PUSH 

UP 

LD 

LO 

RDD 

LD 

JP 

LD 

PUSH 

LD 

PUSH 

CRLL 

POP 

INC 

LD 

POP 

DUNZ 



Tffi-, iH3ii^61 



*tt ■■■ 


CiND 


POP 


RF 


f*S 




POP 


BC 




DUNZ 


LOOPS 


CTiYES 




LD 


R, (23296) 


H , R 




LD 


HL, 23728 


£2329©*.^* 




LD 


CHL) ,R 


C23728D ,Hfc 

HL , 533" 




INC 


HL 




XOR 


R 


HL 




LD 


R, (HL) 


R, CHL) 




SBC 


176 


H,0 




JR 


C,OK 


L,R 




LD 


(HL) ,R 


HL,HL 




JR 


CONT 


HL^HL 


OK 


LD 


R, CHL) 


HL,HL 




CP 


e 


DE , 1S36S 




UR 


NZ,OKl 


HL.DE 
B.B 




LD 


(HL) ,176 


OKI 


DEC 


CHL) 


BC 


CONT 


POP 


BC 


BC, C 23297} 




POP 


HL 


R, CHL) 




DJMZ 


LOOP3 


HL 




INC 


HL 


BC 




POP 


BC 


B^S 




DUNZ 


LOOP4. 


BO 




LD 


R, (23299) 






RDD 


R 


RF 




RDD 


R 


C , PLOT 




RDD 


R 


HL, (23299) 




LD 


L,R 


fl, C23723) 




LD 


R, (23728) 


L 




RDD 


L 


(23728) ,R 




LD 


(23296) ,Cb 


END 




LD 


(23728) ,R 


BC, (23298) 




LD 


R . (23297) 


BC 




LD 


(23729) ,R 


BC, (23728) 




POP 


HL 


BC 




INC 


HL 


22ESH 




LD 


R, (23300) 


BC 




DEC 


R 


C 




RET 


Z 


(2372B) .BC 




LD 


(23300) . R 


BC 

LOOP! 




UP 
END 


RUN1 



Example program — fisting 2. 



Start of machine-code routine. 



vsasisi 



LD 


BC, 23296 


LD 


R, 120 


CRLL 
INC 


sagfcawa 


LD 


R,121 


CRLL 
INC 


Mgfctfttat 


LD 


R . 104. 


CRLL 


»mma 


INC 


BC" ■' 


LD 


R, 119 


CRLL 
LD 


R .55 



E, CHL) 

HL 

D, (HL) 

(233d0) ,DE 



LD (23728) ,R 

CALL 

INC 

LD 

INC 

LD 

LD 

PUSH DE 

POP BC 

INC HL 

LD DE, 233B1 

LDIR 



Listing 1. 

1 REM x=x axis 

2 REM y=y axis 

3 REM h=height 
4- REM B=Width 

5 REM a*=aessage 

10 CLERR 32334. 

20 LET slar*. =32336 

30 FOR a=Stirt TO 3259-9 

4-0 RERD code 

50 POKE a, code 

©O NEXT a 

70 DRTR 42 , 75 .,92., 58 , 176.. 92.. 190 
, 200 , 203 , 110 , 32 , 8 , 35* 94- , 35, 86 , 25 
,35,24-,239.,203.,lie.,32.. 12 

©0 DRTR 35 ., 126 ..203.. 127.. 40 .,250.. 
17 , 6 , , 25.. 24 ., 223.. 203.. 126.. 40.. 246.. 
17, 19. 0,25*24, 213 .,50.. 176 

90 DRTR 92,205,79,126,35,35,35 
, 126,2,201, 1,0 ,91,62,. 120.* 205.. 125 
, 126 , 3 , 62 ., 12 1 , 205 , 125 ., 126 

100 DRTR 3,62, 104-, 205, 125, 126.. 3 
,62,119, 205 , 125 , 126, 62,65,50, 176 
, 92 , 205 , 79 , 126 , 35 , 94 , 35 , 86 
110 DRTR 237 .83, 4.. 91,, 213, 193,, 33 



10 LET X = 
20 LET h = 
25 FOR 1= 
30 RERD a 
4-0 LET W = 
50 LET X= 
) ) /2) 

60 RRNDOM 
70 LET y= 
80 NEXT I 
85 LET y = 
36 READ a 
3 : STOP 

90 DRTR " 
S.Ni cho I is" 
********** * 
APRIL 1983" 



0: LET y = 175 

4 

1 TO 5 

* 

INT (32^LEN a*) 

INT ( i 256 - » 3 *w *LEN 



1ZE USR 32393 
y-8*h 

y +24- 

$: RRNDOM IZE 



a* 



U5R 3239 



Program .PLOT" , "^1933 
, "************ ******* 
* * " , "YOUR COMPUTER " .. " 



, 17,5,91,237, 176,42,0,91, 175.. 124 
,222, 176,56,4, 103*34- .0 

120 DRTR 91,34-, 176,92,33,5,91,2 
29, 126,38,0, 111,4.1,4.1,4.1.. 17., 0.. 60 
, 25 , 6 , 8 , 197 , 237 , 75 

130 DRTR 1,91,126,229,197,6,8,1 
97 , 23 , 245 ,218, 249 , 125 , 42.. 3., 91 

14-0 DRTR 58,175,92,133,50,176,9 
2, 195, 15,127,237,75,2,91, 197,237 
, 7S , 176 , 92, 197 , 205 v 229 , 3A ., 193 

150 DRTR 12,237,67,176,92,193,1 
6,233 .241, 193,16,211,58,0,91,33, 
176 , 92, t I.Q .. 35U 175.* 126., 222., 176 

160 DRTR 56,3, 119, 24-, 8, 126,25*, 
©j 32,2,54-.. 176.. 53.. 193.. ^S5.. 15.. 177.. 
35, 193, 16, 168,58,3,91, 135.. 135, 13 
5, 111,58,176,92,133 

170 DRTR 50,0,91,50, 176,92l, 58,1 
,91,5&,17?, 92 , 225 ., 35 .* 58 .,4,9 1.* 6 1., 
200 ,50,4,91, 195 , 206 , 126 

200 LET X=0: LET y=100: LET h =8 
: LET w=4: LET at = ,, finished" 

210 RRNDOMIZE USR 32393 

220 STOP 
9999 SRUE "targe'" LINE 1 

(continued on page 142) 
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Introducing the 



AG.F 






ABOUT OUR JOYSTICK INTERFACE 
Following in the footsteps of our extremely 
popular original interface, which has sold 
over 1,000 worldwide since October last 
year, we have improved its performance. 

The Interface Module II has been specially 
designed to plug on to the rear connector 
of your ZX Spectrum or ZXS1 and allow 
you to connect any standard Atari type 
digital Joysticks. All of the computer's 
connections are duplicated on an extension 
connector so that you can still use any other 
devices intended for use with your computer. 

The Interface Module II resides in the same 
memory space as the keyboard, which re- 
mains fully functional at all times, therefore 
it will not interfere with anything else 
connected. 

When a suitable joystick is plugged into 
'Player 1' socket its action will mimic pres- 
sing the cursor keys, up "7", left "5" and so 
on. The firing button will simulate key <t>. 
This unique feature guarantees the best soft- 
ware support. 

Take a look at the selection of compatible 
games we have listed. More are being added 
all the time as a result of our contact with 
the various software companies. 

A second Joystick may be connected in the 
'Player V position which simulates in a para- 
llel fashion keys T-Y-U-I-P. This will allow 
you to play a whole new generation of two 
player games. 

An added advantage of using our Joystick 
Interface is that you relieve your keyboard 
of the key-thumping strain of game playing 
whilst increasing the enjoyment. 
Using joystick control in your own programs 
is as easy as reading keys. Eight directions 
and Fire are all read by simple BASIC. With 
every order there comes a free demonstration 
program called 'Video Graffiti' plus a full 
set of instructions. 

FROM: MR/MRS/MISS 



I 



for 





KEY FEATURES 

* Proven cursor key simulation for 

maximum software support 

* Accepts Atari, Competition Pro, Wico, 

Starfighter, Le Stick, etc Joysticks 

* Second Joystick facility 

* Eight directions programmed in simple 

BASIC 

* Rear extension connector for all other 

add-ons 

* Free demo program, 'Video Graffiti' + 

full instructions 



n 



Spectrum 
81 

A SELECTION OF COMPATIBLE SOFTWARE 

ZX SPECTRUM 

Abersoft 

Axis 

Campbell Ststems 

DK Tronics 




a 



Ma /.email 

Labyrinth 

Gulpman 

3D Tank £4.95 

Mcteroids 

Star Trail (Man. Dock) 

Escape £4.95 

3D Tunnel £5.95 

Flight Simulation 

VU-3D 

Ground Attack 

Cyber Rats £5.95 



ICL 

New Generation 

Software 

Psion 

Silversoft 

ZX81 

Artie Galaxians 

J.K. Greye 3D Monster Maze 

P.S.S. Krazy Kong 

Ghost Hunt 
Maze Drag Race 
Silversoft Asteroids 

NB D Available from us, please tick 

* Not suitable for original interface 

JOYSTICKS 



ATARI 



I CONTROLLERS 



rje 



FOR USE WITH OUR INTERFACE 
Module II or VIC 20, Commodore 64, 

Atari VCS, Atari 400, Atari 800 
If you require extra Joysticks for our 
original interface module mark order 
'OLD' Joysticks 

ONLY £7. 54 inc VAT + P&P 



ADDRESS 



SEND C.W.O. ONLY TO: A.G.F. HARDWARE, DEPT. YCR 



26 VAN GOGH PLACE, BOGNOR REGIS, WEST SUSSEX P022 9BY 



QTY 



ITEM 



ITEM PRICE 



TOTAL 



INTERFACE MODULE II 



20.95 



JOYSTICK(S) 



7.54 



SOFTWARE AS TICKED ON LIST 



SOFTWARE AS TICKED ON LIST 



ZX81 D ZX SPECTRUM D 

DEALER ENQUIRIES WELCOME 



Please tick 

EXPOR T PRICES ON APPUCA TION 



FINAL TOTAL 
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{continued from page 140) 



A 1 FOR 


a=l TO 2: 


NEXT a 






*' a DIM 


b*<7> 








3 LET 


C»="8" 








4 DIH 


d (?> 








S LETT 


<»1 








* LtT 


delji li»» 








7 LET 


R«l 








a Lrrr 


t»Jl 








9 lit 
la urr 


g - J Screen copy of listing 4 




ii Ltrr 

IS LKT 


E * 1 CM 


■ I ) ItVO - 


.bjnc. 


■ <L>ORD) NO 


13 LKT 


S 8 J a 


bed 


e 


•>•• < 1 i IS 


14 LET 


M "J h 


v r & 


b 


-!•■ f -. n.- 


13 LET 


3-1 * 


J • £ 
1 b 


c 


d^t4 


16. urr 

17 Lt;T 


nil 2 


4 

r 


origin 

print 
Kelp 


18 LCT 

i« li:t 


L«t T 
N«l ^ 

N«i * 


■ 


; 


ae LET 




I 




si let 


o«i 






S3 LET 


P"X 




m 




83 Lin 


©»1 




n 




a A LKT 


R«l 




P 
9. 
r 




25 LET 


R-l 






«?S Lirr 


T-l 






i7 lET 


u«L 




■ 




kt> LtT 


V"l 




t 
u 

V 

y 




a* let 

30 LET 


U-l 






X«l 






31 LET 


Y»l 






3S LET 


r>i 






33 LET 


o*-"; " 








3* LET 


Ft,«"a" 








36 LET 


DEFXNE-3 








37 roR 


L-l TO I>«: 






38 LET 


d«t»a& 








36 LET 


urixino 








48 LET 


pr lntnl 








BO LET 


K« IP " 1 








81 LET 


**»"«•' 








S3 LET 


J»>"6" 








83 DIM 


vital 








5* FOR 


h«i to a-. 


NEXT h 






55 FOR 


«=34 TO 3S. NEXT V 






se LET 


<(#■"•" 








57 LET 


H8»"i 








50 FOP 


;•: .1 TO .v . 


i-Z.-.T X 






59 FOR 


£■1 TO 3; 


next z 






SO DIM 


3 t 1> 








si otm 


t <7) 








62 DIM 


.i*l6..7» 








63 DIM 


bca> 








S4 FOR 


0-1 TO 2. 


NEXT 






So LPRINT "DEMO 


BR3IC PROGR 




67 LPRINT ' ' 








88 LLI6T 








OOB LPRINT SCREEN COPY 


OP o 




O'.JE - ' 










510 RANDOMIZE U3R 3190 






518 LPRINT * ■ * 









Listing 3. 



•MRCHINE CODE DUM 



M«Y CE LOCPTTED RN 
RURILRBLE MEMORY" 



520 COPY 

S50 LPRINT 
P" 

S60 LPRINT 
'WHERE IN 

778 LPRINT ' 

COO FOR a -31900 TO 32iie STEP 6 

::o for b»a to 7 

630 LPRINT TAB bii.PHEK (4+b>.. 

438 NEXT b: NEXT a: STOP 
9996 CLERP 31699: LORD ""CODE : 
GO TO 1 
9999 6RVC "ba* t CVars " LINE 9998 

»RVE "variab(.a»"COt)t 3 19 OB.. 3 ii 



sa 


L 


2BS 


1SS 


34 


233 


84 


83 


IB 62 


2 


2<jr» 


X 


22 


f-Ob 


107 


13 A3 


a 


288 


1 


22 


62 


22 


a ib 


178 


a is 


171 


sis 


63 


78 


PIS 


B2 


78 


213 


83 


143 


ais 


62 


33 


sis ea 


3& 


213 


62 


40 


2 IS 


62 


4-1 SIS 


82 


143 


21! 


62 


36 


21S 


S8 


143 


a is 


KB 


76 


a is 


62 


79 


a IB 62 


4B 


SI'. 


62 


4V 


ais 


62 


41 1 


SIS 


B2 


143 


213 


82 


76 


ais 


aa 


79 


2 IS 


62 


46 


218 


62 


143 


315 62 


48 


218 


82 


07 


213 


82 


79 


519 


63 


82 


.'J13 62 


88 


2 IS 


B2 


il 


3 IS 


82 


32 


215 


63 


78 


SIS 


52 


79 


215 


62 


46 


216 


6 


14 


ia 


a 


33 





31 


119 


35 


lb 


aB2 


e • 


6 


178 33 


3 


91 


119 


33 


38 


198 


4 


16 


249 


42 


7S 


as 


34 


176 


92 


17 


2 


91 


12B 


334 


ias 


sen 


330 PJ* 


28« 


-■■■* 


40 


30 


19 


19 


»34 


192 


48 


24 


19 


19 


^-^i 


64 


40 


16 


18 


19 


2B4 


138 


48 


12 


19 


19 


2S4 


96 


40 


5 


19 


19 


24 


a 


24 


218 


937 


i-i 


a 


91 


28 


2S4 


22 


32 


36 


2S9 


213 


116 


283 203 


1 


118 


46 


a*« 


BBS 


203 


1 


174 


6 


21 


M 


B 


14 


A 


6 


1-1 


-2 


91 


S3 


ISO 


a84 


1 


32 


1 


sa 


3B 


38 


IB 


348 


3SO 


S3T!, 24 


209 


126 


r>30 


31 


19B 


96 


a*s BB 


a 


288 


1 


aa 


62 


23 


213 42 


9 


91 


126 


32 


21S 


3S 


126 21S 


241 


213 


ss 


170 


42 


a03 


110 32 


6 


N- 


94 


33 


86 


DS 


33 


&4 


167 


2B3 


11B 


3a 


IB 


as 


126 203 


127 


32 


3 


3« 


34 


2 47 


330 127 


2 IS 


17 


S 


a 


25 


24 


14S 203 


ISO 


40 


MB 


17 


19 


8 


as 


94 


138 


8 


Listing 5. 












3CD8 


3EO! 


Lb 


Fi^Ol 






r.no:' 


CD9B92 


r.m \ 


3 248 






5CD5 


F1>3BS39I» LD 


in *S3> .e» 


•5C-.DQ 


seen 


LD 


K.B2 






SCD8 


C&011B 


COLL 


1601 






3COE 


coiunr 


COLL 


8D88 






SCEX 


3FB2 


LO 


n , i»2 
1881. 






SCE3 


ECBUb 


CULL 






5CEB 


PRINT 


■"■ 


tM» 




}. ±pr.: 


1UORIM NO." 












3D47 


eeoc 


LD 


a ,os 






SD49 


3E«a 


LD 


f.,aa 






3D4B 


.U0O30 


LD 


Ml. . 5DOO 




3D4C 


77 




LD 


<HL> 


.A 




SD4F 


as 




INC 


HL 






3DS8 


lire 


DJNZ 


SD4E 






si>sa 


9866 


LD 


8,86 






3DS4 


MP 




XOR 


n 






BDBS 


?1«3S! 


LD 


HL.SB03 




SDBB 


7T 




LD 


(ML) 


,* 




3D39 


aa 




INC 


HL 






6D6R 


23 




INC 


ML 






3DSO 


CBS4 


WD 


n,04 
eoee 






5D80 


1BP9 


OJH1 






SOSF 


2R4BSC 


LD 


KL^BCBB) 
13C80) ,HL 


sosa 


aas«GC 


LD 


3D8S 


110230 


LD 


M ,:.uo-. 




5008 


7E 




LD 


S . (ML) 




5D6« 


PCB8 


CP 


66 






SDBB 


CB 




RET 


Z 






5DOC 


CBEB 


(WO 


88 






3D6E 


rr.co 


CP 


E0 






ID JO 


: r-. 


!«. 


OB 


7. .3T>fc8 




■5D72 


13 




INC 


DE 






BP73 


13 




INC 


DE 






307*. 


FEC6 


CP 


CO 






3D7B 


2816 


UP 


Z.SO40 




3D7B 


13 




INC 


51 






6D79 


13 




IHC 


DE 







3D7R 


PC48 


CP 


48 




3D7C 


3S12 


.IB 


Z.SD98 
DC 




3D7K 


13 


INC 




557T 


13 


INC 


DC 




BD68 


ftee 


CP 


68 




SDB2 


aoBC 


JB 


Z.SD48 




SD84 


13 


INC 


DE 




sos'j 


13 


INC 


DE 




BD86 


>-!■ 1..1 


CP 


66 




3D 68 


2Q86 


JR 


Z -3D98 
Dfe 




scan 


13 


INC 




SDBB 


13 


INC 


DE 




SD8C 


1S02 


OR 


BD98 




soae 


IPCj^ 


on 


SO 82 




BD90 


BDS300BB 


LD 


18888) -Dt 




8D94 


in 


LD 


A, (DE) 
16 




SD96 


FE1B 


CP 




8D97 


2828 


on 


HZ„8D6r 




SD99 




PUSH 


HL 




3D9R 


OS 


PUSH 


DE 




SD98 


76 


HOI T 






SD9C 


PDC8616E 


BIT 


B . i : . .;<! i 




SDR8 


5BCO 


OR 


Z..SD98 




3DR3 


FDCBB1B' 


RES 


B, (lYlflll 




sent 


0618 


LD 


B, IB 
8B88 




Bona 


CD888CI 


ceu-L 




SCAB 


8888 


LD 


B - 06 




SDPD 


aieass 


LD 


HL..SB02 




5DQO 


36 


DEC 


HL 




SD81 


7E 


LD 


n . <HL> 




8082 


PE01 


CP 


01 




SDB4 


2081 


on 


NZ..5DB7 




SDBB 


34 


INC 


(hL) 




3D87 


23 


INC 


ML 




BDBS 


as 


INC 


ML 




BDB9 


10F3 


OONZ 


5DB0 




BDBS 


Dl 


POP 


DC 




SD6C 


El 


POP 


ML 




BOBD 


18D1 


jn 


r.roa 




SDBP 


7E 


LD 


ft, 1ML) 
IP 




3DC8 


E61F 


RND 




6DC2 


C66B 


POO 


R.60 




soc* 


PB 


PUSH 


AF 




3DCB 


3E02 


LD 


R,02 




3DC7 


CDOH6 


CALL 


160 1 




3DCR 


3E1B 


LD 


H 16 
10 




9DCC 


D7 


OST 




SO CD 


aneoes 


LD 


HL, <30OC) 




3DD8 


7E 


LD 


R, (ML) 




5001 


34 


INC 


IHL) 




SD&3 


or 


R3T 


10 




SI r<C'.-. 


23 


ZNC 


HL 




5DD4 


7E 


LD 


R, (HL> 
18 




SODS 


07 


R3T 




SDD6 


PI 


POP 


ML 




BOO 7 


07 


RST 


18 




9DDB 


2ABBSC 


LD 


HL.. (BCB81 




SODS 


CB6E 


en 


3 . (HL) 




SDDD 


aoea 


OR 


NZ.SDE7 




SODP 


23 


INC 


HL 




soea 


BE 


LD 


e . mn 




SOEl 


23 


INC 


HL 




SOE2 


86 


LD 


D. IHL) 




SD83 


14 


ROD 


ML..DE 




BDE4 


23 


INC 


ML 




sues 


18R7 


OB 


SP6C 




SOE7 


C676 


BIT 


6, (HL) 
N2 j 3DF D 




SDEI 


aoia 


OP 




SOEB 


as 


IHC 


HL 




8DEC 


7E 


LD 


R . (HL) 




isoro 


CB7F 


BIT 


7,fl 

NZ,3DP4 




30EP 


2003 


OR 




SDF1 


D7 


OJT 


18 




SDP2 


1BP7 


JR 


3DEB 




3DP4 


E67P 


AND 


7F 
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For the BBC Computer 
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No prizes for guessing who 
the race is between in 
SHAPE and RACE. 



£5,50 



EARLY SERIES-ONE, TWO & 
THREE. Educational games for 
young readers. £6.50 



TESS. Do you want a completely 
different type of program? TESS is 
for you. £8.50 



ALPHABETA, our word processing package, now has extra facilties including print emphais and 

underlining, it's compatible with most popular printers and there's a price reduction. 

£14.50 for tape and £'16,00 for disc version. 

For further details of all our programs pfease send s.a.e. 

Prices include cased cassette, instructions, postage, etc. 
Please send orders and cheques/ PO/Transcash (No. 61 413 1707} to: 

H & H SOFTWARE, Dept. A, 53 Holloway, Runcorn, Cheshire. 
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IDEAL HOME 
FOR YOUR 
HOME COIHPUIER 




The System Care Desk - made specially for 

home computer systems. Designed as a neat, 

smart piece of furniture for your home. 

£49-95 




• Supplied as a flat-pack. Easily 
assembled. Full instructions 
provided. 

• Smart teak effect finish. 

• All cables can be neatly and 
safely 'hidden.' 

• Economically designed. 
Sliding shelf positions the 
keyboard at the right distance from 
the screen to suit you. Slides away 
after use. Saves space. 

« ,N l R Jffir 
MASTERPyjC 



• Easi -glide castors allow you to 
move your computer installation 
where you want it. 

• Houses computer, disk drive/ 
cassette recorder and monitor, with 
ample space for tapes, books etc. 
Overall height - 0.83m. 
Computer shelf height - 0.70m. 
Width - 0.70m. 

Depth (with shelf closed) - 0.38m. 



Exhibited at the P.C.W. Show 
and the Northern Computer Fair 

And now including design features based on our discussions with home 
computer users. Send for yours TODAY. 
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At home with your computer. 



NOW AVAILABLE TO YOU 
BY MAIL ORDER DIRECT 
FROM THE SUPPLIER. 

Micro Aids. 2 Boston Close. 
Culcheth. Warrington, WA3 1BR 



ORDER BY FREEPOST - send the coupon or order in writing along with your cheque or postal order in an envelope 
- no stamp needed. Please allow up to 28 days for delivery. And there's a 1 4-day money back option, in the event 
that you're not fully satisfied with your purchases. 

r r 



Provides you with iust one 

low 6 amp max outputs to a 
total loading ot 13 amp 
Tidy Safe Fully insulated 

fcS-9* 



w- 



free! 



A pack of cable 
tidies with every 
desk ordered. 
To ensure safe 
operation and 
improve 
appearance. 



To: Micro Aids, FREEPOST, 2 Boston Close, 
Culcheth, Warrington, WA3 1BR 



order] 



QTY ITEM 

System Care Desk - 

4- Way Master Plug . 



ITEM PRICE 
_ £49.95 — 
— C8.95 



TOTAL 



nn 



Post / Pkg - £4.95 
I enclose a cheque/postal* order payable to Micro Aids for £ 
■ Please delete as applicable 

Signature 

PLEASE PRINT 

Name: Mr/Mrs/Miss: 



Address . 



Tel: 



FREEPOST - no stamp needed. Prices apply to U.K, only. Export prices on application, j 



L 




; 




ii 




■-.-T-j 



■ I 



mam 



wv 



» 



■ 



■ '.K'-r-V" 

RMpntMn 

MfFXUKEf 




PLEASE SEND ME @ £ 

PLEASE SEND ME @ £ 

PLEASE SEND ME @ £ 

PLEASE ADD ON 50P FOR P/P 
I ENCLOSE CHEQUE/P.O. PAYABLE TO dk tronics 

TOTAb OR DEBIT MY ACCESS/BARCLAYCAR D 

I TTTT 



NAME .. 
ADDRESS 



SIGNATURE 



3D TANX £4.95 This a totally new and unique game, never I 
have such graphics been seen on the Spectrum. Pit your wrts ag 
the enemy Tanx. This is a full feature game with fantastic 3D I 
We believe that this game has no equal. Fantastic sounds and cc 

CENTIPEDE €4.95 One of the most addictive games for the 
Spectrum. The centipede increases in length as the spider becc 
increasing menance. As you shoot off the segments, the centipe 
splits up and moves at accelerated speed up, down, left, right. " 
sound effects and colour, 

DICTATOR £4.95 Will you be able to manipulate the squabblir 
population, stay in favour with the powerful secret policy and i 
the right decisions to keep control of your volatile subjects? A cc 
and entertaining simulation adventure featuring easy operation . 
excellent use of graphics, colour, and sound effects. 

ZXED (TOOLKIT) £6.95 Zxed is a powerful editor for use on i 
I6K or 48K Spectrum, intended for use by the serious basic 
programmer, and offers several useful and time-saving features. 
Features provided are as follows: ALTER, BYTES, COPY. DELETE, I 
HELP, UNE. MOVE, RENUMBER, AUTOUNE. RENUMBERER, and| 
VERIFY. These will help you during ail stages of program 
development 







ID SPAWN OF EVIL C4.95 Deep into the galactic void, hosts of 
en spawn go through a complex multi-stage breeding cycle. Your 
: is to seek out and smash the cycle to eliminate the spawn before 
jres to full attack potential. This is the most spectacular 3D space 
: ever written for this I6K Spectrum. 

EOROIDS £4.95 The best Spectrum version of this popular 
3de game. Three meteor types which increase and decrease in 
pguency. The meteros shatter into many fragments and the 

eras even splatter. Ship drift and decelerate, space walk, and evil 
t ship. This game also contains two character sets. 

JND FX £4.95 Released by popular demand, this is the program 
: was used to create most of the sound effects featured in our 

ft enables you to create an infinitely variable amount of 
tine code sounds, and use them in your own basic programs, 
i the beginner can use this program to create fantastic sounds for 
I own programs. 

EMBLER £4.95 This is a fast machine code disassembler for 
on the 48K and 1 6K Spectrum. It gives full colour output to the 
en, grouping together similar instructions in the same colour, IE: all 
tOng instructions are green You have options for output into the 
■ten or printer, this output be in decimal or hex. 
SUIT MACHINE £4.95 An excellent new program from d'k 
mes, with such features as: nudge, hold, gambie. Superb use of 
■pftics and colour; just like the real thing, and just as addictive I 



FROM 



CREDIT CARD SALES LINE (0799) 22359/26350 (24 hrs). 
QUOTING YOUR ACCESS OR BARCLAYCARD NUMBER d'k tronics. 
Unit 2, Shire hill Ind. Est., Saffron Walden, Essex. CB 1 1 3AQ. 

d'k tronics Software isafso available from Boots, WH Smithsand all good Software outlets. 
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ZX Spectrum. 



each Including VM and porperual Cvj[TyS an d a \\ fine SOftsellers 

guarantee: 16K or 4SK Spectrum, ^royghout Bntain 

- — .„-«,. rValPr enauines. contact Tim Langdeii 
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Everyone needs Spece \o Pley 







Arcade Style Games for 



,FEND TI 
IMPERIAL FC 



&r 



In any other time or 
galaxy, the dust ball 
world called Tai would 
have been quite 
unimportant. TIMES 
CHANGE.... Now it is the 
last remaining out post 
between the advancing 
Imperial Fleet and the 
main planets of the 
Dorfian system Unless 
the Imperial Forces can 
be held off until the 
Republican battle fleet 
arrives, an entire civiliz 
ation will be betrayed.... 
You have been chosen 
to defend Tai, the 
Galactic future 

depends on you... 



ZX81 16K 



..-- - 



£4-95 



_RACE THROUGH THE MAZE 
AVOID THE TRAPS IF YOU CAN. 




Maze Death 
Race 

Drive through a giant 
maze, 9 times the size 
of the screen, picking 
up points as you go- 
but watch out for the 
the other cars, rocks 
oil and ice. Superb 
machine code game. 
Highly recomended. 

SPECTRUM 48K £495 
ZX81 16K £3-95 



....CLIMB THE PYRAMID.BUT 
BEWARE.KONG IS OUT TO GET YOU.. 

v*m Kane 
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Krazy Kong 

All machine code 
version of the popular 
arcade game.This 
program has all the 
features of the original 
and is every bit as fast. 
3 different screens 
make it difficult to 
beat. 

ZX8116K £3-95 







the ZX81 16K and Spectrum 







"GHOSTS HIDE IN THE 

1. CAN YOU STAY ALIVE?.. 
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Ghost Hunt M Coder 

Gobble your way Quite simply the i 

through a maze- flexible integer cc 

Ghosts, power pills etc. available today 

All machine code. either the 16K ZXl 

Super fast action. or the Spectrum 1 

SPECTRUM 16-48k £4-95 48K. M Coder wi 

ZX81 16K £3-95 translate 952 of c 






Ms 



Quite simply the most 
flexible integer compiler 
available today for 
either the 16K ZX81 
or the Spectrum 16K/ 
48K. M Coder will 
translate 95°/ of all non- 
string basic. The ZX81 
version is just over 2K, 
The Spectrum version 
just over 3K. 
Simply load M Coder, 
load your basic 
program or type one, 
use a print USR comm- 
and watch your 
program being com- 
piled into super fast 
machine code. 
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HOPPER 
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Hopper 

Can you help Fergy 
and his friends get 
across the 4 lane high 
way and back to the 
lilly pond? Includes 
crocodiles, logs, varying 
speed traffic etc . 



ZX81 16K 



£3-95 




PERSONAL SOFTWARE SERVICES 

SEND CHEQUE OR PO TO 
PSS 452 STONEY STANTON ROAD 
COVENTRY CV6 5DG 



-__-__. ,. . .... An ,,^ n ^r- Available from all good 

SPECTRUM 16K-48K£8-95 Computer Stores 

ZX81 16K £795 or by Mail Order 




VISA 



Outstanding Features 

Self centreing stick 

Super strong nylon and steel construction 

A total of 8 directions plus 2 large fire buttons (for .left or 

right handed operation) 

Arcade proven moulded leaf switches ensure incredible 

reliability 

Complete with boxed interface on Spectrum models 

A wide range of Joystick compatible software readily 

available from W H Smith and leading computer shops or 

direct from us 



1 wish to order Item 


Amount 


Hardware 






Spectrum Joystick 


@ £25.00 




Q VIC 20 Joystick 


<8 £16.50 




3 Atari 400/800 Joystick 


(a £16 50 




Software 






□ Slippery Sid 1 6K Spectrum Silvcrsoft 


& £S95 




a Cyber Rats 1 6/48K Spectrum Sitvorsoft 


@£S95 




□ Night Flite 1 6/48K Spectrum Bewson Cons. 


(a £5.95 




O 3D Tunnel 1 6/48K Spectrum New Gen 


<3f £5 95 




^ Gulpman I6K Spectrum Campbell Systems 


& £5.95 




O Time Gate 48K Spectrum QuickstJva 


(a £6.95 




O Mcteroids 1 6K Spectrum Sofiek 


(a £4.95 




□ Spooky Man 1 6K Spectrum Abbex 


fa £4 95 




C Galaxians I6K Spectrum Artie 


(a £5 95 




Please tick appropriate boxes p w 


t & Package 




Please add £ 1 .00 P&P on hardware 




Software post FREE Total (VAT inclusive) 





Cnequcv'postal orders should be made payable to Kempston (Micro) Electronics Ltd 
For Acccss/Barclaycard please give your card number and signature 



Card No I |_ 



J I L 



Signature , 
Address _ 



Please post to Kempston (Micro) Electronics, Dcpi 
1 80a Bedford Road. Kempston. Bedford. MK42 8BL 

SOLE UK DISTRIBUTOR 

HEmpsron 

■^ MICRO " ELECTRONICS 




BASIC DICTIONARY 

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 
used in popular machines, enabling you to work out your own machine's equivalent. A useful 

complement to our recent series on Basic dialect translation. 



BASIC DICTIONARY 



(g> (at) Used as an abbreviation for AT. On 
some computers 

<shift> @ 
will freeze execution until another key is 
pressed. 

U (hash) Used as a flag to indicate 
double precision variables. The BBC 
Micro uses the hash sign to indicate an 
immediate operation in assembler. This 
sign is also used with the meaning 
"number" when referring to peripherals. 

CLOAD # 1 
will load from peripheral device number 
1. Also used to represent "not equal to". 

S (dollar) An ANSI standard symbol 
indicating string variable. It is often used 
to indicate string functions also. 

! (exclamation mark) Used as a flag to 
indicate single precision variables. Its use 
is usually optional as variables default to 
single precision. Some interpreters use 
the exclamation mark as an abbreviation 
for Remark. 

% (per cent) A flag used to indicate 



integer variables. It is also used in 
connection with a Print Using statement 
to indicate the output is unprintable. 

? (question) A common abbreviation for 
PRINT. 

/ (back slash) An operator used to allow 
multiple statements on a single line. It is 
also used as an erase indicator when 
correcting typing errors. 

* (asterisk) An alternative for the multipli- 
cation operator. It is also used on some 
computers as the logical AND operator. 
The BBC Micro uses it to express the 
binary multiplication of integers and 
reals. 

* " (double asterisk) An alternative for the 
exponentiation operator, 
(circumflex) An exponentiation operator 

+ (plus) The arithmetical addition 
operator. Some computers use this 
symbol in place of the logical OR so care 
must be exercised with such statements as 
"IF (A=0) + (B = 0)" which will be 
satisfied if either A or B is equal to 0. 



/ 



BAS 'C DICT/ON 

lhis symbol is also used to indicate 

concatenation of strings. 

(minus) The arithmetic subtraction 

operator, also used as a negation 

operator. 

(slash) The ANSI standard division 

operator. 
& (ampersand) Widely used as a suffix to 

indicate hexadecimal numerals. 
rv (tilde) Used on the BBC Micro at the 

start of a print field indicating that the 

item is to be printed in hexadecimal. 
£ (pound) Not usually available, but when it 

occurs it often replaces the $ and is used 

in the same way. 
1 (down arrow) Represents a line feed. 
-*■ (right arrow) Moves cursor right. 
*- (left arrow) Moves cursor left. Also 

known as "Back arrow". 
< shift > «- 

Deletes the current line on some 

machines. 
n (pi) A function which returns the value of 

PI. 






TASWORD 



THE WORD PROCESSOR 



'Very good value and great fun to use. " 
'Unreservedly recommended. " 

Popular Computing Weekly 19 8 82 - ZX81 Tasword 




Now your Spectrum becomes a word processor with 
TASWORD. All the features of the ZX81 Tasword plus many 
extras. Designed to fully utilise the capacity and capabilities of 
your 48K Spectrum. More than 6K of machine code, a Basic 
program, and a manual, to give you a usable and powerful 
package. 

Use TASWORD to produce your letters, essays, papers, 
records, lists, and for almost any task that requires the written 
word. 

Whether you have serious applications or simply want to 
learn about word processing, TASWORD makes it easy and 
enjoyable. 

TASWORD TUTOR 

"an eloquent demonstration of Tasword's uses " 

We send you a manual and a cassette. The cassette contains 

TASWORD and TASWORD TUTOR. This teaches you word 

processing using TASWORD. 



£7.95 fully inclusive mail order price. 



£1 DEMONSTRATION CASSETTE 

See for yourself what TASWORD can do. Send just £1 for a 
demonstration cassette. This cassette contains the TASWORD 
program {with some facilities inhibited) and a text file which 
describes and demonstrates the performance and features of 
TASWORD. A voucher is included which gives you 50p off the 
price of Tasword. 



TASMAN SOFTWARE 



Depi. YC 
17 HARTLEY CRESCENT 



LEEDS LS6 2LL 



ZX81 TASWORD 

Tasword for the 2X81 (16K) is still available at £650. No 
demonstration cassette available but send 50p (refundable 
against your subsequent purchase of 2X81 Tasword} for a 
copy of the manual. 
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Computers do not share 
a common tongue, 
because some languages 
must be task-specific. 
John Dawson traces 
their development. 



Having TRACED some of the history of 
software from the first faltering machine-code 
steps in Manchester and Cambridge through 
the development of Fortran and Forth, this 
month we look at how information may be 
regarded as an asset to be examined and 
manipulated in many ways, rather than as data 
simply to be fed through a program in order to 
achieve a pre-ordained printout. 

Language tree 

First, look at figure 1 and you will see the 
rough historical order in which high-level 
languages arose and how the "original" high- 
level languages have bred their offspring. 
There are hundreds of computer languages 
and figure 1 shows only 3 very few of the more 
common. Fortran was written for solving 
scientific problems while Cobol — Common 
Business-Oriented Language — was com- 
missioned by the Department of Defense in 
the United States for general "commercial" 
use. Between them, these two languages are 
probably used in the great majority of the 
world's professional computing applications. 

How can that be so? There are more 
sophisticated languages available that arc 
easier for the programmer to use and software 
development has moved on considerably from 
the late 1950s when they were first made 
available commercially. Many professional 
computing personnel still use Cobol as the 
language of choice on new hardware. Why? 
The answer is simple — Cobol and Fortran 
work, they arc well-understood and that makes 
the task of developing a program or a suite of 
programs far easier than it would be if an 
untried language was introduced. 
Additionally, there are large numbers of sub- 
routines and larger segments of programs that 
can be incorporated into a new piece of 
software. 

The person who taught me anaesthetics said 
that "a crisis is no time to use a new technique 
that is unfamiliar. Stick to something ordinary 
that you understand well". Most software 
development turns into a crisis at some stage. 

At the same time there is no doubt that 
Fortran is a pretty revolting language to use. 
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"Structured" programming is nearly 
impossible using Fortran and one of the major 
advances in the development of programming 
languages has been the gradual acceptance of 
the idea that structure makes programs easier 
to read, hence less prone to error, and, most 
important, allowing the programmer a less 
constrained expression of the steps to the 
solution of the problem. A program built out 
of a number of modules will be comparatively 
easy to debug and can be produced by a team 
of programmers working to some common 
standards. 

Easy debugging 

Modules can be built very easily so that 
there is a single entry point and a single exit. 
Once again debugging becomes far easier. 
Forth allows program development by writing 
and testing the action of discrete words — 
modularity carried to a useful and logical 
conclusion. The Goto instruction, a natural 
development of the first machine-code 



programs which would go to one instruction 
or another depending on the result of a test, 
permits crossed lines of flow in a program, 
several entry points into a block of code and 
many exits. The Goto or Jump instruction is 
intuitively attractive and potentially highly 
confusing. 

Many modern languages have no Goto 
instructions relying instead on loops 
controlled by Do — Until or Repeat — While 
operations to create structure in the program. 

Computer languages can be classified in a 
number of ways. There are fine differences 
between some versions of a language and, like 
human speech, there are the identifiable 
characteristics that allow some languages to be 
grouped into families. After the loose 
"commercial" versus "scientific" distinction 



epitomised by Fortran and Cobol, there is a 
split between interactive and batch -processing 
languages. An interactive computer language 
provides facilities that allow the programmer 
to make changes in the program almost as it is 
executing. The ordinary interpreted Basic 
supplied with almost ever)' microcomputer is 
an interactive language. A batch-processing 
language makes no provision for the operator 
to modify the program at the computer. 

I remember going to a hut behind 
University College in the late 1960s, sitting at 
a large card punch to produce a set of cards 
holding a Fortran program and then handing 
the cards across a counter in the computer 
department. The cards also made splendidly 
original party invitations with a small line of 
type at the top and coded holes all over the rest 
of the card. However, it was 24 hours later 
before I was able to return to collect the results 
of my program execution. 

Fortran has now been implemented, that is 
installed and made to work on a number of 
microcomputers and has become more 
interactive. It is still a compiled language, 
which means that you must first write the 
source code, then compile that to object code 
— machine-code instructions that will execute 
on your machine — and finally you can run the 
object code to carry out the operations you 
wish. If an error occurs you must load the 
source code back into your computer, find and 
correct the error and start the process all over 
again. 

Functional languages 

Lisp and Prolog arc examples of a group of 
computer languages which are known as 
functional languages. The other languages 
shown in figure 1 are "imperative" languages. 
A program written in an imperative language 
is composed of a series of statements which are 
obeyed by the computer. Certainly the 
machine may choose one of two or more 
conditional branches from time to time but the 
program is carefully prepared to rake account 
of those possibilities. In other words, the 
programmer must describe quite precisely 
how a result is to be computed, rather than 
concentrating on the result itself. Functional 
languages work fundamentally by evluating a 
function and the general form of a program is; 

Results = Function (input values) 
For example, a question in Prolog is a 
program. At a very simple level a Prolog 
programmer might write: 
Which (x x sex Male and x illness Glandular 
Fever I 

which might produce this on the screen of the 
computer: 

Answer is (Bertram Leadston) 

Answer is (John Salmon) 

Answer is (Nigel Mudthorpe) 

No (more) answers 
if the information had been entered, probably 
among a lot of other data, under the headings 
of "name", "sex" and "illness". In relation to 
the general form of the program. 'Which' is 
the function to be carried out and the items in 
the brackets are the input values. 

Snobol is an example of a Markov language: 
that is a language in which the basic operation 
is to look for a pattern, substitute something in 
its place and choose the next statement to be 
carried out on the basis of the match between 



Figure 1. The language tree. 

1936 Alan Turing publishes concepts 

of 'computable numbers' 

1946 Manchester preliminary analysis 

for machine code design 

1948 Manchester machine runs a 

stored program 
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the two patterns. A Markov statement is said 
to be a random process in which the 
probability of a transition to a new state 
depends only on the current state. D W 
Barron says in An Introduction to the Study of 
Programming Languages that it is arguable that 
all algorithms - - the sequence of operations 
necessary to solve a problem — can be reduced 
ultimately to Markov statements. Snobol 4 is a 
versatile string-processing language which can 
be used for text manipulation. You could, for 
example, look for a match in Snobol by typing 
the following statements: 
STRING "John Dawson" : 
S (PRINTOUT) F 
(TRYAGAIN) 

Data protection 

If the words "John Dawson" appear in the 
characters which make up String — a 
Successful match — the program will branch 
to the label Printout. If the match Fails — F — 
then control will pass to the section of the 
program labelled Tryagain. There are many 
other sophisticated search and manipulation 
instructions in this language and Snobol may 
be one of the computer languages which could 
be used in computer applications that 
particularly worried the Lindop Committee 
on Data Protection because of the possibility 
of free text retrieval from very large computer 
files held about individuals. 



The fourth loose distinction between types 
of computer languages differentiates between 
ordinary programs such as Basic and Pascal, 
and real-time computer languages for con- 
trolling a process as it occurs. 

The hallmark of a real-time language is its 
ability to respond to external interruptions as 
peripheral devices generate information that 
must be taken into consideration by the 
program. 

Because "bit-twiddling" and interrupt 
handling are difficult to achieve at a high level, 
most real-time languages tend to work in an 
intimate relationship with the machine's oper- 
ating system. Forth, Stoic and the other 
Threaded Interpretative Languages are able to 
drop directly into low-level, and hence fast and 
finely controllable, assembly language which 
indicates that it should be simpler to try to 
create a real-time program in Forth than in 
Basic, Pascal or Fortran. 

An aircraft simulator is a good example of an 
application that may require real-time 
computing, taking in the responses made by 
the pilot through the cockpit controls, 
processing that information, and then 
changing the attitude, speed and other 
simulator outputs to match the real aircraft's 
characteristics. 

Sieve race 

After all the esoteric discussion about which 
language suits which purpose best there are 
some simple stark facts based on the results of a 
January 1983 survey in which the same program 
was run on a large number of different machines 
using different languages on different machines. 

The program was a standard version of the 
Sieve of Erastothenes which finds all the 
prime numbers between 3 and 16,381. The 
world's fastest computer, the Cray 1, vied 
with an IBM 3033 for the shortest time using 
Fortran — 0. 1 10 seconds — and IBM assembly 
language — 0.0078 seconds — respectively. 

Various microcomputers competed for the 
slowest time which was finally achieved by a 
Xerox 820 operating under CP/M and 
programmed in RMCobol. This combination 
took 5740 seconds to complete the same task 
— a difference of approximately 700,000 times 
in the speed of execution. Remember that the 
performance of a machine on a single program 
may say very little about the utility of the 
machine and language combination for your 
particular purposes. 

However, that said, the fascinating statistic 
that I found in the listing of performance 
figures was for the Apple II computer pro- 
grammed in Fortran. One version of Fortran 
running on the original 6502 central processor 
unit took 333 seconds to find all the expected 
prime numbers. 

A second version of Fortran which operated 
under CP/M using a plug-in Microsoft card 
took only 34 seconds, about one tenth of the 
time. That difference cannot be explained by 
variation in the clock rates allowing one 
processor to run faster than another, nor can 
the physical construction of the machine play 
any significant part. The only possible 
explanation is that the version of Fortran 
running under CP/M is vastly more efficient 
than the other for this purpose — a better 
implementation of the language. 
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WINDOW ON ANOTHER WORLD IS 




Cruise through the deepest reaches of space in a life and death 
struggle to decide the fate of the galaxy. Match wits with mighty 
mages in Die final battle for supremacy of the planet Xarg. Test your 
driving skills on the tracks at Monte Carlo and Monza. Or just relax 
on a Sunday afternoon with a round or two at your local golf 
course. 

Salamander Software offers a wide range of games for the Dragon 
32, Oric-1, BBC Model B and Tandy 32k microcomputers. 
Whatever your age, whatever your taste, Salamander Software has 
the program for you! See us at the Midland Computer Fair, 
Birmingham, April 28-30. 

"Why can't all software come up to 
this standard?" 

— Computer & Video Games. 



DRAGON 32 & TANDY 32K: 
Dragon Trek £9.95. Wizard 
War £7.95. Golf £7.95. Grand 
Prix £7.95p. Vulcan Noughts & 
Crosses £7.95. Games Com- 
pendium D1 £7.95. 



BBC MODEL B: 
Dragon Rider £7.95. Tanks! 
£7.95. Games Compendium 
B1 £6.95. Games Com- 
pendium B3 £6.95. EDG 
Graphics Package £24.95. 



ORIC-1: Trek £9.95. Games Compendium 01 £7.95. 

PLEASE ADD 50p P&P TO ALL ORDERS. 

Cheques or postal orders payable to: — 

SALAMANDER SOFTWARE, Dept B, 27 Ditchling Rise, 

Brighton, East Sussex, BN1 4QL. Tel: 0273 771942. 

Programmers wanted: good royalties paid! 



oman 
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NEWS 

from SPECTRUM 



BBC 



Now from SPECTRUM the out- 
standing BBC 'B* machine plus, Disk 
Drives & software see ad. opposite 
tor details. 



ATARI 800 



This proven and tested micro is now 
UPGRADEDTO 48K RAM and there's 
no increase in price eitherwhich must, 
make it about the best value around. 
See our ad. for further details. 



VISCOUNT 
DISK DRIVES 



Coming soon! a fabulous new range of 
Disk Drives specialty selected by 
SPECTRUM from under £200 too! suit- 
able for most micros inc. LYNX, COL. 
GENIE, DRAGON etc Ask your local 
SPECTRUM dealer for further details. 



NEW SPECTRUM 
MEMBERS 



Check our address page! - there are 
many new SPECTRUM dealers 
throughout the UK so there's a good 
chance there'll be a SPECTRUM 
centre near you. 



INTRODUCING 
SPECTRUM FACTS 



Next to many of qurpffers. you'll find a few 
lines tagged SPECTRUM FACTS. We pride 
ourselves on providing you, the customer, 
with a genuine service as well as super 
LOW prices, and we want you to know 
that when you buy from a SPECTRUM 
dealer, you'll get exactly the right micro 
for your needs. SO LOOK OUT FOR 
YOUR SPECTRUM FACTS! 



AFTER SALES CARE 



SPECTRUM service centres will ensure thai 
should your machine go down' we will got it 
running again as quickly as possible. We 
also offer extended warranties at reason- 
able prices too 1 ask your SPECTRUM 
HOME COMPUTER CENTRE for full details 



COMPUTER DEALERS 



(or prospective Computer dealers!! II you 
would like to know more about becoming a 
SPECTRUM APPOINTED DEALER on an 
exclusive area basis, please write to MIKE 
STERN, Spectrum (UKJ Ltd.. Burrowtiold, 
Welwyn Garden City, Herts. 



Now from your local Spectrum dealer 

the famous 



Model ( B' 
MICRO 



vrtfttrr 
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v es. this top selling Micro system is now 

available from your local SPECTRUM dealer 

the BBC Model' B' offering 32K RAM plus a 

full back-up of peripherals & software tool 

It's an infinitely expandable machine, ideal 

for the home or business and is already 

widely used for educational purposes In 

schools -so the chances are your children 

may already be well familiar with Its 

operation, which must make it the ideal 

choice for the homo too! So if you're 

thinking of buying a micro you must take a 

look at the BBC at your local 

SPECTRUM dealer NOW! • but just one 

word of warning, initially stocks will be 

limited and demand is bound to be 

great, so please 'phone to check the 

stock position before making a journey. 



BBC B' with Disk Interface 

£470.50 

BBC Disk interface Kit 

£95,00 



BBC Single Disk Drive 10OK 

£265.00 

BBC Duel Disk Drive BOOK 

£803.85 

BBC Tape Recorder 
£29.90 

BBC Acorn Software Cassette 
based from 

£9,95 , 

BBC Disk based software 

£11.50 



Spectrum LOW Price 

£399 

BBC Peripherals & softwa'o in short supply - Please telephone before making a journey 




MICRO 

PROFESSOR 




Anolher super new 
machine from the east • 
the superb MICRO 
PROFESSOR MPF-11. 
An extremely versatile 
personal computer with 
Apple compatability64K 
RAM & 16K ROM (inc- 
ludes 12K for BASIC) 6 
Colours S full sound and 
can run on most existing 
Apple software. For 
Home, Business, 

Education or Games use 
- it's unbeatable value! 
So if you've always wanted 
an Apple but couldn't 
afford one take a look at 
the MICRO PROFESSOR 
at SPECTRUM NOW! It's 
Incredible value for 
money. 



Spectrum 

LOW 

Price 



™ AAA 

£269 




Inc. VAT 



Optional full size 55 key, keyboard £36.25 

Joysticks £1 4.95 

Wide range of software available 



ORIC-1 




A superbly designed and engineered micro and great value 'for' money 
from SPECTRUM. Offering 48K RAM Colour • (8 foreground and 8 
background can be displayed at same time) High resolution 
graphics User definable Graphics, Full sound (6 octaves of con' 
troilabiii sound) Easy to use keyboard with moving keys. 
Standard Centronics parallel Interface allows easy connection lo 
a wide range of printers etc 

Spectrum HjQQ.95 
lOWPrice £|Q*) - 

SPECTRUM FACTS 

Maximum user RAM 47.870 Bytes 

Text screen 28x40 

High Resolution 240x200 

Cassette Lead Included 



N<H ril «Of»t C*«Y WY xJwoMd ,wm. pKa 
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The powerful and 
infinitely expandable 




ISAw',.* 'm. 
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Just lookat thissupernew LYNX Micro-an incred- 
ible 1 6K & 32K video ram and that's expandable up 
to or beyond 96K. For just £225,00 INCLUDING 
VAT the LYNX is exceptionally versatile. All 
LYNX'S 'add-on' connections are standard types. 
The high definition colour graphics make it a top 
value choice for the home or office (with expan- 
sion, the LYNX can become an 80 characters-per- 
line word processor!) Take a look at the LYNX - a 
memorable bargain from SPECTRUM. But please 
phone to check stock position before making a jour- 
ney as this machine is bound to be in great 
demand. 

Spectrum LOW Price 

e225!° 

VISCOUNT - Teach yourself LYNX BASIC £6.95 

SPECTRUM FACTS 

Maximum user RAM 13,700 Bytes (approx) 

Text Screen 24x30 

High Resolution 265x248 

Cassette Lead Included 



COLOUR GENIE 



,..':-:■:-: gttSfr '.-.., . 
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....... 




A truly reliable micro and highly recommended by 
SPECTRUM featuring powerful and sophisticated COLOUR 
GRAPHICS, allowing you to create full S-colour Games. 
Diagrams and charts quickly and simply. Powerful 1 6KK RAM 
memory (expandable internally to 32K) tor FULL COLOUR 
video games and POWERFUL COMPUTING with a lull range 
o( inexpensive accessories: 16K RAM pack. Joysticks for TV 
games. Light Pen. Disk Drive and a Printer, The superb Colour 
Genie is at SPECTRUM now- check it out and see the Genius 



■ it work' 



Spectrum 
LOW Price 



224 



Inc. VAT 

.48 



COLOUR GENIE ACCESSORIES 

Joysticks £49.49 

1 6K RAM £38.50 

Printer Interface C39.95 

VISCOUNT Teach yourself Colour 

Genie Basic £6.95 

SPECTRUM FACTS 

Maximum user RAM 14,200 Bytes (approx) 

Text screen 24*40 

High Resolution 1 60x90 

Cassette Lead Included 






SINCLAIR 

ZX SPECTRUM 




Yes. this top selling micro is now available from 
Spectrum in both 16K and 48K RAM. So now 
there's no need to send by Mail Order • just call 
into your local SPECTRUM dealer and pick one 
up. But just one word of warning: with this added 
avilability advantage, stocks are bound to sell 
fast • so make it soon! 

SINCLAIR ZX SPECTRUM 16K - £125.00 
SINCLAIR ZX SPECTRUM 48K ■ £175.00 

Spectrum Computer Centres have no connection what- 
soever with the ZX-Spectrum Computer manufactured by 
Sinclair Research Ltd. 



SINCLAIR ZX-81 




SINCLAIR ZX . . 
16K RAM pack 
ZX Printer . . . 

Computer Bookshop INC. 

Software for Sinclair VAT 

Cornpunn 

Bumper 7 IK 4X81 £5.95 

1 K Super Trio 2X81 C7.9S 

Labyrinth 16K 2X61 £6.95 

Nightmare Park/Music T6KZX81 £6.95 

Computable 16KZX81 £7.95 

Personal Banking Svsiem 

16KZX81 £11.44 

Space Invadois/Reicue 

16KZXB1 M.95 

Bicakoul 16K ZXS1 £6.95 

MuotvloKZXSt C6 96 

Meiganoydt 16K ZX81 CS.9S 

Piogmerge 16K ZX81 £6.96 

Football Manager 16K ZXS1 . . £7 95 

Cassett** 'or 2X81 Type — 10 

6 Games £3.95 



. £29.95 
. £59.95 

Juntoi Education .£3.95 

Bun nets b Household .£3.95 

Skill b Judgement Games £3.96 *^> 

Junior Education £3.95 

Family Ou« £3.95 

Type— 20 

Fentatv Games £4.75 

Space Raided b Bombers £4.75 

Type— 30 

Super Programs Nos. 1-8 £4.95 

; vi-c — 4o 

Backgammon £5.95 

Flight Simulation £5.95 

Type— 50 

English Liteiatuie 1 £6.95 

English titeialuie 2 £6 95 

Geography £6.95 

History 1 £6.95 

Maths. 1 £6.95 



•*fi^«ifl»^a»? 




ZX-PANDA 

16K RAM PACK 
ONLY C24.95 



OKI MICROLINE Printers 




Now from SPECTRUM - this top selling range of 
printers renowned throughout the world for 
their quality and reliability. If you're thinking of 
adding a printer to your micro then you must 
take a look at the MICROLINE range at 
rW SPECTRUM -NOW! they're fantastic value- 
's for-money especially at our SUPER 
} LOW prices 

■ I Models Available 

MICROLINE MODEL 80 
MICROLINE MODEL 82A 
MICROLINE MODEL 92 
Check with your local SPECTRUM dealer for 
our SUPER LOW prices. 



RX-80 and FX Printers now 
available -check with your 
local SPECTRUM dealer 
for details 



SEIKOSHA 




GP-100A 



Now a top quality graphic printer at 
a price you can afford Centronics 
interface connects easily with 
most micros. 

Spectrum LOW price £229.94 Inc 
VAT Cables S Interfaces available 
for most micros 



SMITH CORONA 




Model TP-1 

Microprocessor controlled, high 
quality daisy wheel printer at a LOW 
cost from SPECTRUM. Serial. 
Parallel or IEEE interface. 
SpectrumLOWpr.ee £557.75 
Inc. VAT 



SELECTION FROM THE COMPUTER 

BOOKSHOP 

30 How Basic for trie 83C Micro 15 95 

L«l your BBC Micro Teach Vou to programme £6 45 

BBC Micro Revealed £7 95 

Over the Speclrwn C6 95 

60 Games and Agitations for the ZX Spectrum £4 95 

Programming the 6502 £9 95 

Programming your ZX Spectrum . £895 

ZAP Pow Boom for the v« 20 E7 95 

The ZX Spectrum Explored. £595 

\Ac lucrative Computing £6 95 

Mastering Macrwie Code on your ZiSI £7 50 



BOOKS 




The ZX Spectrum and how to get 

the most from it £5.95 

Easy Programme for the ZX Spectrum £5 95 

30 Programmes tor the B8C Micro £4 95 

CPM Handbook £1150 

Procrarnnim} the Z80 £l I 95 

20 Best Programmes for the ZX Spectrum £5 95 

Getting acuamled win your V* 20 £695 

Machne code and 8eit« B»t £7 53 

The Cambridge Co'cvi Coceeiion (Spectrum] £6 95 

Vie Revealed £10 00 

Oe RE Atari £17 00 

ATARI Operating system toting £1043 



MORE SPECTRUM LOW PRICES I «T 



Scwetrum Computer C*ntm hmm no eofwtctton whai>otv*f wtifi ih« ZX -Spectrum Computer m«nuf»ctur*d by StncUlr Rw ^ r g h Ltd. 
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A few examples from our 

SOFTWARE 

Selection 

from independent software houses 



THORN EMI 



Software lor ATARI 


(oc. VAT 


Submarine Comnander 


E34 44 


«**OJCI Pilot 


C34 44 


Socctr 


C2984 


«JCM»ack 


C?984 


stome financial 




Manarje<r«nt 


C1949 


tarts 


£1949 


feooktr & BiHii'tf'S 


C1949 


tad 


£1949 


:- stagt j Coto»s . . . 


£1949 


Eupute 4 & ftevtrsi 


£14 89 


Mutant Held 


£24 JS 


Scrlware for Coronodore 




i<cr Rescue 


£2524 


Mc Music Composer 


£2524 


SctMie for ZXQl DraoDn 




and Spectrum 


Inc VAT 


Monster M ne [lor ZX81) . 


£4 95 


Monster M"ie [lor Sp<eirum| 


4 95 


«*xst« Mne (for Oraoon) 
5ea»M<s*iort<iorZX81) 


795 


£495 


Soace Mission (tor Spectrum 


£4 95 


Seact Mission (lor Dragon) 


£795 


>agcn GoU 


£7 95 


Dragon Character Generate 


£995 


SALAMANDER 


Janes for Otac.'n 3? 


Ire VA1 


■ragonTre* 


C9 9S 


■tardWa- 


£7 95 


MdeanO .. 


£795 


Sarees Compendium 01 


£795 




£795 



Dune Bug?-/ 
Suptt Worm 
Jungle 

Cosm* Balfle 

Frojge«3K) 

Mm • tmtHem 

Code BreaVer 

Night Fx)ht (3K) 

Raob>! Wnter 

|16K Cassette) 

Rabt.1 Base (16K Cassette) 

Myriad (3K) 

Charset/20 !3K) 

SktamWe 
Space Pftieeks 
Nnjht Cm*M' 
Hopper 
Tank Wv 



Software for Snaip 
Electron 226?? 
Ctiboafle 
Adventure 
Cness 



14 ya 

£4 99 
£4 99 

£4 99 
£4 99 
£4 99 
£4 99 
£4 99 

£1999 
£1499 
£999 
£4 99 
£9.99 
£999 
£949 
£999 
£799 



£920 
CI108 
E12JM 

£1668 



RABBIT 



Software lor Commodore 

>- 

Space Storm 
SV> Run 



AUDIOGENIC 



Prop/ami tor VIC-20 Inc VAT 

Arm*. £695 
Alien Bliu . £7.95 

Golf £7 9S 

Spiders i ' M £19 95 

Sattelite & Meteontes £19 95 

Bonto . £7 95 

Trainman £1995 

Boss £1495 

Tar* Attack £1995 
Word Cratt 
Word Processinrj package £1 25 09 

Plus many more at your local 
SPECTRUM dealer 
-call m now and see 1 



ine VAT 

£699 
£4 99 




ACCESSORIES 



SANYO Colour Monitor 

CDD312SN 

C228.05 

inc. »»T Single part t !" x9K>" primer 

) 12cJeenmooilor £9085 woer. tnw ot 2.000 sheets £1305 

" 1 Cassette Record* f 29 95 VIC Accessories t'vr Viscount 

Cassettes £050 Motherboard without Buffer £24 95 

' » sded dau>!e density Motherboard witn Butter £29 90 

[(BoTollOl £2125 16X RAM Pack £43 95 

lie sided, double dens.ty 32 K ftA M Pack £66 95 

HboxoIIOI £3381 64K RAM Pack £11494 

. h-ad cl»ar*r £1610 Cwrah CrU1taft>eorVo*e 

Syn)he*ser £57 45 



4^r Now with ^^ 

,' 48K . 



• II 



% RAM 



and still at the same 
LOW price! 



ATARI 

16K RAM 



ATARI 8 

Now this proven and tested machine has been upgraded to a massive 48K RAM 
and its still at the amazing LOW price of£399.99 from SPECTRUM, it's an ideal 
Home Micro lor graphics, educational and personal finance etc. use it and it will 
take you from learning up to a small business use. You can add printers, program 
recorders, disk drives and more, to expand your micro as and when you want, to 
suit your needs. So if you're looking for a top of the line micro you must sec the 
ATARI 800 with 48K at SPECTRUM - NOW! 

j. Spectrum LOW Price 

tf% >#fe itf% A A 

Lif99> AT 

CDCPTDIIU "annum ■** RAM 37.89S B>tes 

JrCuinUFl Text Screen 24x40 

~~ ripTf> Hirjh Resolution 320x132 

lAvIO Cassette Lead . . Needs own Recorder 



111 ACCESSORIES, BOOKS & GAMES for ATARI 





NOW ONLY 

£159 95 



INC. 

VAT 



BASIC cartridge extra 

£39.99 inc. VAT 

(£34.77 ex. VAT) 



SPECTRUM FACTS 



Mnimum user RAM 13.323 Bytes 

{with banc Cartridge) 

Teit Screen !*> 40 

Hish Raiclelion 320 - 192 

Cassette Lear) . Needs own Recorder 

ATARI DISK DRIVE 

C299.00 Sv 



Accessories 

Thermal Printer 
16K RAM Pack 

400 Keyboard 

32K RAM board HOO.'IOO) 
48K RAM board 1400,800) 
Paddles <Pjki. 
Joysticks iPairl 

1/0 Cable 

Printer Cable 
Monitor Cable. . . . 
Thermal Paper . 
Pcmtpustet Joystick-. 
Ooickshol Joyslick-. 
Keyboard for Aiafi 400 



INC VAT 
f 198.95 
£65.00 
£59.95 
£75.00 
£99 00 
£13.39 
£13. S3 
.£«.« 
£28.50 
125 00 
£4.00 
£14.95 
£14.95 
£00.00 



Books & Manuals 

Wiley Manoai No VAT 

Basic Reference Manual No VAT 

DOS. 2 Manual No VAT 

Operating System Luting No VAT 

O0S. Utilities Listing No VAT 

Home Computer Programs - Hemt'Oflic* 
Word Processor (O11M £99 99 

Mortgage J loan . £14.99 

Microsoft Banc (Diskette) £59.93 

Home Study (Cassette except where stated) 

INV. to programming 1 £19.99 

INV. to programming 2 £22.99 

INV. to programming 3 £22.33 

Conversational French £39.99 

Conversational German £39.99 

Conversational Italian £39.99 

Conversational Spanish £39.99 



INC VAT 

European Countries & Caps £14.99 

Hangman £14.99 

Kingdom £14.99 

Slates & Capitals £14.99 

Touch Typing £13.99 

Music Composer (Cartridge) f 35.99 

Ho** Entertainment (Cartridge except 
where stand 

Galaiian . £29.99 

Defender £29.99 

Asteroids £29.99 

Basketball £24 99 

Blackjark (Cassette) £14.39 

Caverns ol Mars iDisk). £29.99 

Centipede £29.99 

Computer Chess £24.99 

Missile Command. £29.99 

PACMan £29.99 

Space Invaders £29.99 

Star Raiders £29.99 

Crtbbage & Oomnc £19.95 

European Scenic Jig-saA £19.33 

Programming Languages ft Aids 

Asiemblei Editor £33.33 

Atari Basic Cartridge £39.99 

Macro Assembler |0isk» £59 99 

Pilot iContunei; £59.99 

Pilot (Educator) £83 99 
Entertainer Kit |Slar Raiders Missile 

Com n- and & Pair Joysticks) £69.99 

Programmer Kit (Basic Cartridge 6 

Manuals) £39.99 



it 




Spectrum 
LOW price £ 



199 



.95 



VISCOUNT Teach yuurse* Dragon Basic £695 
Unbelievable value from SPECTRUM' Extensive 
facilities include highly advanced colour 
graphics. Powerful standard 32K RAM (expand- 
able to 64K Bytes). *>9 Colour 5 resolution Dis- 
play • Extended Microsoft colour BASIC (as 
standard) • Advanced sound wi th 5 octaves - 255 

SPECTRUM FACTS 

Maximum user RAM 29.629 Bytes 

Text Screen 1 6x32 

High Resolution 256x1 92 

Cassette Lead Included 



Jk4Mt&^r 



/a. 
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JUPITER ACE 



SPECTRUM 
FACTS 

Maximum 
user RAM 
1 .000 Byles 
■^■■■■* approx. 

Outstanding value-for-money! The 
JUPITER ACE uses easy 10 understand 
FORTH language 3K RAM EXPANDABLE to 
19K. Full moving keyboard with auto repeal 
and caps lock. Full sound and chunky 
graphics. 

Spectrum 
LOW price 
HITECH Software tor JUPITER 

Memory Stars C5.99 

Cavern Attack C5.99 

Micro Maio ^- C6.50 

Space Battle C4 50 

Ace Invaders C5 50 

Green Cross Frog C4.60 



£89.95 



VIC-20 




Now a top quality home/business micro for the 
price of a games machine 

• Memory expandable to 32K e>Hlgh resolution 
(lull PET type) graphics 01 6 Screen colours and 8 
border colours #>Add Disk Drive t Printer for 
impressive 170K Byte system MCan act at an 
Intelligent terminal for a larger computer. 



Spectrum 
LOW price 



£139.90 



COMMODORE 64 



Vary limited supplies el tails new 
avallablt - pleas* check with your 
TRUM dealer colore making a Journey. 



micro nam 
lecal SPtC- 



Smcmcn ConvpuMi Own haw no cwwcrum alulMmi wih iht ZX-SPWwn Compuni fntnwhKmnO by MmWl nnrarcrt Lid, 



VISCOUNT 
64K 

RAM PACK FOR 

VIC-20 

Unbelievable but true, now you 
can grade your VIC-20 from 
3.5K to a massive 67ViRAM. 
Enables you to load up to 8 
games or programs at a time A 
still select which one you wish 
to use. Can be used In conjunc- 
tion with other expansions to 
Increase total memory up to 
152K - using the VIC memory 
expansion board. The SUPER X- 
2 will make your ViC-20 the 
biggest little micro In town 

Spectrum 
LOW price 



114 



.94 
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SHARP MZ-80A 



I * * » * » »'• 4 • » ■.^•.■9^4 

/ * • -a « * * i 4 i < t..a..i 1 

..... ... a i j -I A.AUJk 

it"-"" ->-a J-T— 



FREE 



£75 WORTH 
of software 

wlf. even M2B0A 






Dii. lop genius' th* .11 in out SHARP 

M7 80A Ready to fun Ike moment you 

gel it h.mt.Bw't if ki^kj CRT. 9' 

dull* .i*; c.siticr date ucf.gr »nh 

41K RAM Its) BASIC xitheitieeje 

hd j:* r sni ollriisule 4 ;:ac*Iu 

micro Ice the litest ir bunhru ■ 4K 
B,t. ROM 46K 8,t' RAM ?K 

Byte Video RAM ■ ASCII profiled 
kcyboaic numeric pad BJ 2 page 
V'if e RAM allows screen to ft. icrel 
led « or do*. ■ CP/M available 



Floppy Oi.kt and Accessorial 'or MZBOA 

Twin I lopoy D'»h u<ir! |.rv. I.'O C.'d D.v* Cjrj!?.r.e56.7!> 

Twin D»k Ufl.t lonry, E»78 SO 

Srngrle Floc«ry Drtk IW C48O.00 

Cabl. to< F'D On»e CI9.T9 

Prlntore and Ace. nor... (or MZBOA.MZ80B 4 MZSOK 

60 Col Tract* Feed Printer inc 

0*hif * *> C*"5 A Stfrm C477.25 



SPECTRUM FACTS 



Maximum user RAM 32.000 Bytes (apx.) 

Text Screen . 25x40 

High Resolution . Not available 

Cassette Lead. Cassette Player Included. 



Spectrum 
LOW Price 



ZlftJnlI.lrnc.VAT 



TEXAS TI99/4A 




Spectrum LOW Price c 

SPECTRUM FACTS * 
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■ 16K RAM [expandable to 

4SK) ■ Built-m 14K Byte 

BASIC interpreter ■ IS Bit 

MictoprocessorfJJ IE Colour 

High Resolution graphics 

■ Extensive range of 

solid state software 

command modules avail 

able from games to 

architectural aids. 



.95 INC. VAT 



Maximum user RAM 14,500 Bytes (approx) 

High Resolution 256x1 92 

Cassette Lead Extra £ 1 0.95 

TEXAS PERIPHERALS 

Speech Synthesizer £46.58 

Penplieral Exp. System £ 140.30 

DiscCont. Card £141.95 



Disc Drive £269.95 

RAM Exp. Card £206.50 

Matrix printer £399.95 



There's a Spectrum Centre near you . . . 



ABERYSTWYTH 



AbclOaleat Galloways. 
21P.tr Si. 0970615522 



ABINGDON 



Ivor F it Id * CompuUit, 
21 SicriSt.023S21Z0? 



ACCRINGTON 



PV Computus. 38A Water Si. 
025*S552S;J2S11 



ALDERSHOT 



David Saunders Computtt 
C.nti*. SI Station Re. 

O«notja 



ALFRETON 



Gordon Htrwood. 69.71 His* 
S1.C773 832078 



ASHFORD 



Ashlord Cotnpultt Centre. 
2 Stii-on Parade. Clarendon Rd. 
07S42 44955 



BANBURY 



Compute! Plus. 2 Church Ltat. 
102941 55890 



BARROW-IN- 
FURNESS 



Bmow Computer Ctalri, 

96 Church SI 0229 3*353 



BASILDON 



Godlttys, 28 32f.it Walk. 
T»»n Centre. 026*1*91/9 



BASINGSTOKE 



fisher's. 2 3 Market Place. 
025122079 



SottwertPlus. 12 YorkSl. 
022561676 



BEDFORD 



SlenadLtd.. 115 Midland Rd. 
0234*3341 (Just Opening) 



BELFAST 



Arthur Hebson Ltd.. 

37 Grtil Victoria St. 0232245336 



BIRMINGHAM 



Sharwoeds. Gieot Wettern 
Arcade 021236 7211 



BOSTON 



T olo sound Computers, 
19 Dolrh.r. tone 0235 64781 



BRADFORD 



Phttosivo. 1SCheaps>dt. 
0274 3O8S98 



BRIGHTON 



Capricorn. I Quotas Rd. 
017129634 



BRISTOL 



Brensil Computers Ltd., 
24 Park Row. 0272 294167 
i Jul! Opening) 



BURY iLir.cs I 



Micro -North. 7 Broad St. 
Tat. TBA (Opening Soon) 



BURY 

ST. EDMUNDS 



Buiy Computer Ctntie. 
II Guildktll St. 0284 705772 



CAMBERLEY 



Canton Am IMicto Computer 
Oiniicn}. 36 High St. 
102 761 61J49 



CAMBRIDGE 



HP Ltd.. 12a Kings Parj.'r 
O2236S087 



CANTERBURY 



Kant Micro Systems, Cengotst 
House. 17 Palate Si. 022750200 



CARDIFF 



Randall Cox. l822Hi t ti St. 
Arcade. 022231950 



CHELMSFORD 



Milton Hiyrrtan ltd.. 

SB«an..«.dRd. ;024t..354.S& 



CHESHAM 



Read Phologiaphy 4 
Computers 11] High Si. 
0494 783371 



COVENTRY 



Coventry Micro Centre. 
33FjiCoslordSr.i0203)S8942 



Microman. 123 SaM*»i:h Rd. 
Tel. ISA (Opening Ssem 



DARLINGTON 



MeKannit Brown, 

102 Bondjatt. (01251 592*4 



C T Electronic*, at Comoro 
Thoipe, TheS;M 0132*4760 



DUMFRIES 



V.nnatl, 71 frjInhSt 
0387 45*7 



DUNSTABLE 



Domini. Ml Boar; Walk. 
0582 85515 



EDGWARE 



BiaaVar 1-4. 130 High Street. 
01-952 74tl'8860 



EDINBURGH 



The Silicon Centre. 6 7 Anligua 
St. 031 557 4546 



EVESHAM 



Tatnicart. The Lcdga, 
Brickiln St.. 0316 11484 
(Jolt Opening) 



EXMOUTH 



Open Channol. 3) The Strand. 
03952 *409 IJusi Opt.-ingi 



GLASGOW 



Victor Morris Ltd., 340Argyla 
St 041 2218358 



GLOUCESTER 



The ModalShop.73.il N«ithgaio 
St. ( 0*521*10493 



GRIMSBY 



R. C. Johnson Ltd., 

22 Frnrgai*. Rieathaad Centre. 
0*72 42031 



GUERNSEY 



Grat'i. 1-5 The Pallet. 
StPttari Port. 041124682 



GUILDFORD 



Tht Modal Shop. 23 Swan Lint. 
(M772I0483 39115 



HAMILTON 



Tom Dickson Conputeri. B-12 
Cadiow St. 0698 291191 

(Jutt Opening) 



HARROW 



Camera Ant (Micro Compatei 
OiYjjicn) 24 St Ann's Rd. 
01 -42 .'54 69 



HATFIELD 



Micioworld. 2 Cranlo/d Rd. 
(07072)64117 



HEREFORD 



Mtlglly Hi Tech Ltd. 49 Broad 
St. 0432 27571? (Jus) Opening) 



HITCHIN 



Camera Alls I Micro Coapiitti 
Division). 69A Hertr.rtage Rd 
0462 592:5 



The Computer Centre 
(Humbtrtidt! Ltd.. 26 Anlaby 
Road (0*82) 26297 



ILFORD 



Prot Enterprises. 1 Cenlitwav. 

(•■HI lo Sairjawji) 
High Rd. 01-55101*4 



IPSWICH 



Biainvnawe. 2* Crown St. 
047150965 



ISLE OF MAN 



T. H. Colebourn Ltd.. 57 61 
Victoria St.. Dauglis. 0624 3482 

(Just Opening) 



JERSEY 



Audio 4 Computer Centra 

7 Ptlar St.. 

St Heher. 0534 74000 



KILMARNOCK 



Vtnnals. 49 Feregat* 
05SB 32175 



Bast & Bligh. 4 Loner Bnggaie. 
0537*5445! 



LEICESTER 



Youngs. 40-42 Btlvorr St. 
0533 544774 



LITTLEHAMPTON 



Alan Chase It*.. .19 High Si. 
09064 S674i454S 



LIVERPOOL (Aintree) 



Hirgrtnni.il/37kYiihfttk 
Moor 051-5251782 



LONDON E8 



M c Cowans. 244 Graham Rd. 
Hackney. 01. 533 0935 



LONDON EC2 



Davran Computer Ceatie. 
155 Mooigala.OI-6391339iT630 



LONDON SE1 



Vic Oddtn's. 6 London Sdg.Wilk 
01 403 19»8 



LONDON SE9 



Square Deal. 375 Footscray Rd.. 
New fllhem. 01-859 1518 



LONDON SE1S 



Caatlthurtt Ltd.. 152 Rye Lane. 
Peckham. 01-6392205 



LONDON SW6 



Chelsea Micros Ltd.. 

l*JerdenPI act. 01-165 8494 



LONDON NT 



ASP Micro Sysi.ms. 185 Upper 

St .Islington. 01 -359 S095 



LONDON N.20 



Cistltnutst Ltd.. 1291 High Rd. 
01 446 22M 



LONDON NW9 



Moritscnpe. 459 Kingsbury Rd.. 
London HIVS. 01 204 6357 



LONDON W1 



Otvron, 4 Edgwa't Road. 
01-7242373 



LONDON W1 



Computus ol Wigmoie Slrett. 
87Wigmort St.01-4860373 



LONDON W3 



ColDrmi.h*; Computers, tl 

HigriSt.. Acton. Ol 332 7fit1 



LONDON W11 



tlectroleisure. 120 Notlmg Hill 
Gait. 01221 7029 



LOUGHTON 



Microti Moeia Channel 
109 High Rd 
01 508 1216 



LOWESTOFT 



John Wills. 44 London Rd. 
North. 0502 3742 



Terry-Mare. 49 Gesrgt St.. 
C-582 23191/2 



MACCLESFIELD 



Camel. 4 Computer Centre 
118 Mil! St. 062527*68 



MANCHESTER 



Lomix Ltd.. 8 ( (change St.. 
St. Ann's Sg. 061 S32 6167 



MANCHESTER GTR 



Mr. Micro Ltd.. 69 Paitinglcn 
Lent. Swmton. 061 7282282 
open Thws.-fr i.-Sat. I«ll 8 p.m. 



MANCHESTERGTR 



PASE.2ll7l5MaiketSt.Hvdt. 
061 3665935 Teles 665S45 



MANCHESTER GTR. 



Wilding Ltd., 23 Deansgatt. 

Bolton. 0204 3351 2 



MIDDLESBROUGH 



McKinni A Brown, 

190 Lahore* Rd. 0642 ?4*S3*5 



NEWCASTLE-ON-TVnlE 



Newcastle Camera 

S Computer Mart, 16 Ndrthoea- 

beifandb. 0»; 327461 



NEW MALDEN 



Surrey Micro Systems. 
31 High St. 01 -942 0478 



NEWPORT (Gwaot) 



Randall Cox. Ill Commercial 
St. 0613 67171 



NORTHAMPTON 



Basic Computers 6 Sriiere 
ltd,, 72 Kingsthorpt Hollow. 
0604 7107*0 



Not all Itottt carry ■ 
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R. J. Parker a Sen Ltd., 

11 Pontni)«thRd..Woolstoit, 
Southampton. 070143413T/8 
r a U w» l is.i J Hewi, ptaee pew4ie belom nnWmo; a lounwy. - Prc« comet at S<n« of going to prws E. 4k O.K. 



NORTHWICH 



Camera & Computer Ctntrt. 
1 Town Sg. (0606) 45629 



NORWICH 



Sound Marketing. 

$2 St Sin»rj>tt3- SMH03 6S7725 



NOTTINGHAM 



Cameo Camputeia. i J ID 
TiinittWalk 0602 42912 



NOTTINGHAM 



Basic 

39 41 Trent Booleyaid. 

Wasi Bndgetord 0602 1197)3 



OLDHAM 



Hflmr & Business Computers 
Ltd., 54 Twkihire St.. 
061-6331608 



PAIGNTON 



Devon Compuieis. 31 Uppti 
Manor Rd. 10603)526303 



PEMBROKE 



Randall Cos. 19 Mam St., 
064 668 2676 



PETERBOROUGH 



Peteiborough Communications 
91 Midland Rd. 
0733 41007 



PETERHEAD 



North Eist Computers 
1-3 E l>s Si 0779 79900 



PORTSMOUTH 



Computer Corner. 261 
Commercial Rd. 0706 633918 
(Opening Soon) 



PORTSMOUTH 
Wnterlooville 



GB Miciolaad. 7 Queens Prde. 
07014 5S9I1 (JutlOpemngl 



PORT TALBOT 



Micro Can. 6 Royat Buildings. 
Talbot Road. 0639 BS7730 
(JllSt Opening) 



PRESTON 



Wilding's. 49 Fuht'gtlt. 
0772556250 



READING 



On id Saunders Computet 
Centit. 8 Yield Hall Plea. 
0734 580719 



ROTHERHAM 



Ktatllh Whitehead. 

2 Mark*! St. 0709 62594 



The Rugby Micro Ctntrt. 
9- 11 Regent St. 0788 70412 



SEVENOAKS 



Emit; Fielder Computer!. 
Dorstt St 0712456800 



SHEFFIELD 



Superior Systems ltd.. 
1 78 Wei! Si. 0742 75500S 



SOUTHAMPTON 



SOUTHPORT 



Central Computers, 
575 Lord St 0704 31*81 



STAFFORD 



Computtrama, 59 Forgate Si 

(0785)41899 



STEVENAGE 



D. J. Computers 
II Town Sq. 
0438 66501 



STIRLING 



R. Kilpairick. 58 Port St 
0786 5512 (Just 0peo<ng| 



STOCKPORT 



Wilding lid.. 1 Little Underbank. 
Stockport. 061*80 1*35 



STOKE-ON-TRENT 



Compuitriraa, 11 MarkilSq. 

Arcade. Hanlay. 0782 261620 



ST. ALBANS (Herts 



Claiks Computer Ctntrt. 
14-16 Holywell Hill. 0727 62991 



ST. AUSTELL 



A B ft C Computer-, 

Du;hy House. 6 Lower Aylmtf Sq 

0726 64453 



TAUNTON 



Grays. 1 St James St. 0123 72986 



TEDDINGTON 



"Andrews". 45 Broad St. 
61. 977 4716 



WALLINGTON 



Suuey Micio Systems lid., 

53YtocdccttRd.01 647S636 



WARRINGTON 



Wildings. Ill Bridge St. 
092618290 



WATFORD 



SRSMicrosystaeoiLtd. 
9*ThtPatadt. Higr St. 
092126602 



WESTBROMWICH 



Bell & Jones. 19 Queens So. 
0215510620 



WESTON-SUPER- 
MARE 



K. IK. Computers. 12 Alfred) 
Si. Til. TBA (Opeemg Soon] 



WHITEHAVEN 



P.O. Htadran. 15 King $1. 
0946 2063 



WIDNES 



Computer City. 78 Victoria Rd. 
0514201333 



WIGAN 



Wilding Ltd.. 11 Mesntt St. 

09*2 44382 



WOKING 



Helpers. 71 73 Csmmtrcul Way. 
04662 61061 



WORCESTER 



David Waring Ltd., 1 Marmion 
House. High St. 0965 27451 



GT. YARMOUTH 



Tony Hood Electronic, 

26a Mtrktl Gait Shopping Centra 

0493 1141 



Yolk Computer Centit 

7 Slcnegal. Arcede. 0904 64166} 



RESPONSE FRAME 



Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
ACE MEMORY 



■ I have recently bought a 
Jupiter Ace. I find the 3K on 
board rather restrictive. What is 
the easiest way to expand the 
memory, and what size can I go 
up to? 

Donald Towlinson, 
Yate, 
Bristol. 
A I6K rampack for the Ace is 
available from Stoncchip 
Electronics, Unit 9, The Brook 
Industrial Estate, Deadbrook Lane, 
Aldershot, Hampshire. The com- 
pany told me thai although it is 
supplied as a 16K unit, it can be 
expanded — using chips available 
from them — to 32K. The extra I6K 
costs £19.95. You can get more 
details by calling the company on 
0252-318260. If you want to discuss 
your computer with other Ace 
owners, you might like to get in 
touch with the users' club. Send a 
stamped, addressed envelope to 
Rcmsoft, 18 George Street, 
Brighton, BN2 1RH. 



BOARD GAMES 

■ My particular computer 
interest is in playing board 
games but I would like to enlarge 
the normal miniscule playing 
board from eight by eight to 24 
by 24. I gather that this can 
easily be done on the ZX-81 by 
Poking into the variable which 
controls the bottom half of the 
screen. If, however, I Poke 23659 
with zero on the Spectrum I get a 
blank screen, remedied by 
altering the Border colour, but 
the computer then locks up. Is 
there a solution? 

D G Daverson, 
Brenttvood. 
There are two ways around this. 
Either use Print hash, or change 
your board size to 16 by 16. This 
allows you to have each square on 
the board occupying four character 
cells, and some pretty elaborate 
pieces can be created with user- 
defined graphics to fit within the 16 
by 16 matrix. 



MISSILE GAP 

■ I own an Atari 400 computer. 
Knowing that you have one, I 
decided to enquire about some 
things which I do not 
understand. I have been told 
that there are player-missile 
graphics but none of the 
numerous books and papers 
which I got with the computer 
signified what player-missile 



graphics are, or how they can be 
operated. Can you enlighten 
me? I would also like to know 
how one can use the user- 
definable graphics characters. 
Thomas Martin, 
Kerridge, 
Macclesfield. 
Paul bunn, in his book Making the 
Most of Your Atari, explains that 
there are four players and four 
missiles on the computer, each with 
its own colour register, size register 
and horizontal position register. A 
player is exactly eight bits wide by 
either 128 — double - or 256 - 
single-line resolution. To create your 
player, you plot the squares on a grid 
which is eight by whatever height 
you want the player to be. You then 
put the numbers 128, 64, 32, 16, 8, 
4, 2 and 1 above the grid, adding the 
value if the square for the shape is 
filled in. 



ORIC NOTICE 

■ I am thinking of buying an 
Oric computer. I will be using it, 
among other things, as a kind of 
electronic bulletin board for a 
club I belong to. I have seen that 
you can get tall letters on the 
BBC Micro. Is it possible to do 
the same with the Oric? I cannot 
afford a BBC machine, and have 
heard that the Oric would be a 
good second choice. 

Patrick Shepson, 
Leighton Buzzard. 
The oric has a number of 
commands — including the colour 
ones, of course — to enable you to 
dress up your text output. You can 
get double-height characters by 
using Control D. If you want 
double-height characters, you enter 
as part of the program 

PRINT CHR$(4I;CHR$(27);"J 

....followed by text". 
The J will not be printed. Change 
the J to an N to get double-height, 
flashing characters. 



WORD PROCESS 

■ I am a newcomer to micro- 
computers and with Your 
Computer and a subscription to 
some books, have been trying to 
learn more about the mountain 
of hardware and software avail- 
able. I want to be able to do word 
processing but it seems that as 
printers go from 80 characters 
upwards, to have a micro- 
computer displaying 32 
characters is not the best way of 
doing it. To have to scroll a 32- 
charactcr screen left to right 
does not seem ideal. As I am an 



accountant, I want to be able to 
compile financial software. But I 
feel that disc drives will make 
some computers I am con- 
sidering, such as the NewBrain, 
too expensive. The Spectrum for 
the price seems excellent, 
especially with the Microdrive. 
Could you give me an 
assessment of the home-study 
Basic course offered by the 
NCC. Is it of any use to a 
beginner? 

B J Owen, 
Riyadh, 
Saudi Arabia. 
A BBC MICRO with word processor 
ROM would solve your word 
processing problems, but you would 
have to check that a suitable 
accountancy package is available; 
and also whether you can afford to 
add dibes to the BBC machine when 
you get it. The NCC course has sold 
extremely well. While not the 
breeziest presentation of the subject 
matter available, it covers the field 
very competently and carefully. It is 
one of the best overall introductions 
to Basic available at the moment. 



INCOMPATIBILITY 

■ I am still waiting for my 

Spectrum to be delivered. I do 

not know much about the 

machine code. I would like to 

know if I can use the ZX-81 

machine-code articles featured 

in the past in Your Computer, and 

if not, what modifications would 

be needed to get them to work. 

Far id Ehsan, 

Portsu-ood, 

Southampton. 

Unfortunately, the short answer 
is "No". Most machine-code 
programs put material on to the 
screen, and the routines to do this 
need to be totally rewritten for the 
Spectrum. 



DRAGON DAZE 

■ I have seen a great deal of soft- 
ware advertised for the Dragon 
32. I have only had my Dragon 
for a month, and am quite 
bewildered as to which is the 
best software to buy. I am 
mainly interested in arcade 
games. Can you advise me? 

Gwyn Parkly, 
Paisley, 

Renfrewshire. 
The Scottish Dragon Club, 1 
Walker Street, Edinburgh may well 
be able to help you with information 
on commercial software. Suppliers 
of Dragon software include APG. 
Software, 24 Mountain View, Peel, 
Isle of Man; Stanley Software, 91 
Cradley, Widnes, Cheshire; Saint 
George Software, 73 Ling Street, 
Liverpool, L7; DACC, 23 Wavcrley 
Road, Hindley, Greater Manchester, 
WN2 3BK; juniper Computing, 8 
Pembroke Green, Lea, Malmcsbury, 
Wiltshire SN16 9PB; and Wizard 



Software, PO Box 23, Dunfermline, 
Fife, KYI 1 5RW. There arc also a 
number of Dragon books around 
including Dragon Load and Go, 
Making the Most of Your Dragon .12. 
Enter the Dragon and Dynamic 
Games for the Dragon 32. See also last 
month's review of Dragon software 
in Your Computer. 



DRAGON LORE 

■ I have recently bought a 
Dragon 32 computer and would 
like to know if you could 
recommend a book on pro- 
gramming in extended Basic. 
Also, could you tell me which 
other computer software i$ 
compatible with the Dragon? 

Mrs J Begg, 
Abergavenny, 
Gwent. 
There are two books on 
programming in Tandy Color Com- 
puter Basic available from Tandy 
dealers. Although these books deal 
with the Tandy Color Computer, 
they apply to the Dragon as the two 
computers appear to have virtually 
identical ROMs. Because of this, 
Tandy Color Computer programs 
will run on the Dragon 32, if you 
manage to buy the software on 
cassette. As well as the books sold by 
Tandy, there arc several other books 
on programming the Tandy Color 
Computer available in the U.K. 
which should prove of use. You will 
probably find them advertised in this 
issue of Your Computer. 



ROM SWEET ROM 

■ Reading the BBC Micro- 
computer literature, I see that 
"up to four different I6K inter- 
preters" may be fitted inside the 
machine, and that the Basic 
interpreter supplied is classed as 
one of these. Arc the other 
language ROMs — Pascal, Forth 
and Lisp — available yet? Is the 
mnemonic assembler part of the 
Basic ROM or is it part of the 
16K machine's operating system, 
and therefore able to be accessed 
by the other language ROMs. 
Will it be possible to buy the 
Micro fitted with one of the other 
languages as standard instead of 
the Basic interpreter being sup- 
plied? 

M E Needham 
Clitheroe, 
Lancashire. 
The other language ROMs are 
being developed in order, with the 
Pascal one first. The assembler is 
part of the Basic ROM, and there- 
fote cannot be accessed by the other 
language ROMs. However, it is 
possible that the other ROMs may 
include assemblers. Acorn tells me it 
has no plans to release the computer 
with any onboard language, as the 
initial choice, except Basic. 
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THE DRAGON DUNGEON 



TAKE INVENTORY! 

You've tried N,S,E and W and failed 
to find the particular treasure of your 
quest. Now is the time to "take 
inventory" at the Dragon Dungeon. 

The Dungeon vaults are filled with 
peripherals, books, software and 
other goodies, exclusively for the 
Dragon 32 owner — from recorder 
leads to Editor/Assemblers and from 
arcade games to Data Base Manage- 
ment Systems. 

Our stock of software is selective, 
since we believe in value-for-money. 
Feed your Dragon on the best pro- 
grams! Current best-seller: Sala- 
mander's superb 'Dragon Trek' 
(£9.95). 

We try to stock everything 
published on the Dragon. Try the 
'Dragon Companion' (£4.95) and 
discover 12 graphics modes! Current 
best-seller: David Lawrence's 'The 
Working Dragon 32' (£5,95). 

'Textstar', which stores six pages 
of A4 per loading, now in stock 
(£12.95). 

Send for current listings. 




DRAGON STICKS 

Top quality double-potentiometer 
joysticks, for the Dragon owner who 
demands arcade action. Sensitive, 
but tough and reliable, Dragon Sticks 
will keep on zapping when others 
fail! £19.95 per pair, inclusive VAT 
and postage. 




DRAGON'S TEETH 



The Dragon Owner's Club monthly 
newsletter is packed with news, 
reviews and information for the 
dedicated Dragon-basher. The 
Dungeon Master is collecting all your 
tips, discoveries, reviews and 
"beefs" and will send out guidelines 
and payment rates to those of you 
who feel like breaking into print! 

'Dragon's Teeth', which is 
published in the last week of every 
month, includes hardware and soft- 
ware offers. Club members adverts 
and local Dragon user-group news. 
Badges, T-shirts, Dragon sweaters 
and similar for extrovert owners! 

Annual Membership (including 
'Dragon's Teeth') £6.00 six-month 
trial subscription £3.25. 



THE DRAGON DUNGEON 
P.O. Box 4, Ashbourne, Derby s. DE6 1AQ. Tel: Ashbourne 44626 



Viking 
Software 



COMMODORE 64 + VIC 20 SOFTWARE 
FROM VIKING 





iSrw 



PONTOON 
£5.95 



3D ESCAPE 
£5.95 



•BASIC FRENCH 
£5.95 



DRAUGHTS £4.86 

OTHELLO C496 

•FRENCH TEST 1 . . . Improve yog r b*»k: French with this course of words end phrase* 

£7.95 

CODEMASTER £5.95 

•STOCKETTE , . .Small stock package on tape for slock control of your small business 

£14.95 

NEW - ZX SPECTRUM CODEMASTER (MASTER MIND! £5.95 

PACK OF 10C12 BLANK COMPUTER TAPES £5.00 

NEW - V1C-20 16K. RAM PACK (SWITCHABLE TO EITHER 3. 8 OR 16K} NOW 

ONLY £39.95 

'REQUIRES AN ADDITIONAL 8K OR 16K RAM PACK ON THE VIC 20 COMPUTER. 

CBM 64 ONLY 

HOME ACCOUNTS Keep your homo aeeounta on 

the 64 with this excellent package. Budge;, allocate and video your current financial 

state at any time £3.95 

STOCKAID The ultimate in disk based stock 

systems. 1200 items, with orders end suppliers on a 1541 disk drive. Full reporting and 
stock valuations etc. Sond for tact sheet £75.00 

DEALER ENQUIRIES WELCOME 

Please make cinques- P.O. s payable to: 

VIKING SOFTWARE 

Unit 3, Meadow View, Browston Lane. Browston, 

Gt Yarmouth, Norfolk NR31 9DP 

stating machine required 



ft\« 



voJ>ROFESSIONfU 

SOFTWARE 

* 



PERFECTIONISTS 



ONEWBRAIN 

©BBC 

®MPF - II 

© VIC - 20 

O DRAGON - 32 



Tho Accountant 

Sot of 2 
Programmes 

• SALES LoOoor 

• PURCHASE Ledger 
Menu driven. Comstoto 
Accounts ledger 
system* inotuding a Pnnt 
Analysis - Hard Copy 
and other functions you 
only expect on Disc 
systems, liductng a 12 
pg User Manual 
Cassette versions 
C55.00 Mch. 
Both Programme* 
C1OO.00 tho sat. 



© 

Tho Librarian - 

• KARO index, 
a Menu omen, with 
eacetwnl sot routines 
and grvinc you a <*> of 
Memory remaining on 
•very entry. One 
programme being user 
d«hfl*Ne. 

Cassette versions 
C28.&5 each. 



<2> 



Telephonist • 

A D .rectory so 
eomprenensrve that it 
wvi become a must lor 
ai senou* user* Son 
routine* on any field end 
3 ovgri recognition 
Cassette version 
C 20.00 



<2> 



© 



Filing Clerk 

The answer to all your 

«OTiev * fag* r;, "g 
System wflh alt tho menu 
fliven ruochon* you only 
tr*3 c~. large Databases. 
Togotner with a 12 oag* 
User Manual 
Cassette Version 
C30.OO. 



C.ilc-A-Chnrt & 
Analysiat 
(available soon) 

© 

Composer 

A Programme with the 
heart of a Master 
Composer, giving you a 
chance to compos* » 
classic with automate 
notation 

Cassette version 
for Model <B' 
C6.95 



<s> 



Dragon Ledger 

Eithe* Sa>es or Purchase. 
... ._ Pa uynnm a ■; ..'. 
you •■ you need to run a 
sm*J Busmesa. •nelodes 
VAT and Print ana-yns 
together with a 12 pg 
User Manual 
Cassette Version 
£49.98 



O**>ar/T'ido osceun-s 
i .a>4&e tor quantity 

Cash «r*h erdaa* KH 

•wnetMi* deSvery 

ACCESS CARD 

HOTLINE - 

10562 1 742142. 

WE GUARANTEE 

DESPATCH 

WITHIN 

24 

HOURS 

■'] Al Pr». ci -vl vHr VAT 

PAP SOp 




ALSO SEE ADVERT OIM PAGE 187' 
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SOFTWARE FILE 



Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 

backwards he will bite himself and die. Every 
time he eats a fruit he grows by one segment. 
When it reaches a length of 40 segments, you 
will have to guide another faster baby 
millipede on a new screen. 

You have 3 lives at your disposal. The score 
is constantly updated and because all the 
calculations and the printing of the millipede's 
segments are done in machine code, the action 
is very fast. If you want to change your speed 



Millipede 

Shingo Sugiura, 

Putney, 

London. 




You MUST guide a hungry baby millipede 
gobbling up red fruits whilst avoiding the 
deadly rocks. Naturally, if you guide him 



press Escape, this will revert you back to the 
instructions without clearing the high score. 
Use Z & X for left and right respectively, and 
the colon and oblique stroke for up and down, 
machine code 
sets up screen 
main program 
initialise variables 
instructions 
sets up screen 
prints the rocks 
prints the fruits 
prints score and high score 
new screen procedure 
checks the colour in front of 
head 

death procedure 
ending procedure 
delay procedure 



Lines 


50 to 240 


Lines 


250 to 330 


Lines 


340 to 500 


Lines 


520 to 700 


Lines 


710 to 900 


Lines 


910 to 1030 


Lines 1040 to 1090 


Lines 1110 to 1200 


Lines 


1210 to 1240 


Lines 1250 to 1280 


Lines 1290 to 1310 


Lines 1320 to 1360 


Lines 1370 to 1390 


Lines 1400 to 1420 



2 
3 

4 
S 
6 

10 

28 
33 
43 
33 
£3 
73 
83 

tee 

113 
120 
J38 
143 
138 
163 
173 
163 
193 
200 
213 
ZZ0 
23© 
240 
24: 
253 
260 
273 
2$3 
293 
338 
318 
320 
338 
348 
338 
366 
378 
388 
398 
488 
418 
428 
438 
44? 
458 
463 
478 
488 
490 

see 

518 
528 
538 
048 
538 
368 
570 
3S0 
590 
eOO 
610 
628 
638 
648 
658 
668 
678 
633 
69Z 
730 
7»1 
718 
728 



R£M mill MILLEPEDE ****** 
REM ** <c) M*i-cn 1963 X* 
REM ** By Shin«o SuSiur* r» 
REM tutrrtitf titlf t;t iltlf 

ON ERROR GOTO 38 

M00E7' PR0Cir.it 

HS«EM-t2B00 1 CSWRCHM.FFEE LCTHV.-&70 • HEA05-.-H7 1 

FOR V'.'0 TO 2 STEP 2 P - '.-«,2B33 

ropTiz 

LDY »4? 

.LOOP 

LDA t2ClF,Y 

STA I.2C28.Y 

LDA 12C31.Y 

STA I.2C52.Y 

DEY 

ONE LOOP 

LDY <LCTHX> 

■ AN! 

LDA *31 JSR OSWRCH 

LDA i2C28,YJ$R OSWRCH LDA «,2C32,Y JSR OSMRCH 

LOR 4225 J$R QSURCH 

DEY 

£}{£ RHI 

LDA »31 JSR OSURCHLDft t£C28J$R OSWRCH LDA t2C32 JSR OSMRCH 
LDA HEAD''. JSR OSWRCH 
RTS 3MEXT IX 

»coi~*^«8 llf«5i»3'»c^4«nK»l 

H I MEM*&2BOC 

VOU22, 1,23, 18, 32>©.ei0> 19, 3,2*8(17,1,1?, 131, 12 

HlMEM«t2e3e 

FROCdnt* 

PROClTiit 

PROCwII 

PRCCoest 

PROCfsod 

REPEAT 

IF INK£Y<-9S>*-1 THEN A*-"LEFT" 

IF I(4KEY<-67>—l THEN A*»-RICHT- 

IF lMKEY<-73>— 1 THEN A»»-UP" 

IF INKEY<-1©5>--1 THEN A*-"DOWU" 

PRINTTABi?<*2C23+' 7 LCTH;'.>, ?<t,2C52*' : 'LCTH'!>>> " " 

IF A»«"LEFT" THEN ?12C£8»< ?t2C 28 >- 1 'HEA0^"229 

IF A»-"R1GHT" THEN 7t2C2e-<Tt2C20>*: •-MEAC>5'.»2£8 

IF A«-'UP" THEN ~t.£C32-'?*2C32>-l 'HEAD:-.*£26 

IF A««"DOMH" THEN ?&2CE2'<"12C32>.1 ?HEA^-227 

vou26 coT%-point< ?e.2C20*32+i6, (31-^2032 >*32*i6:' 

IF col*<>3 THEN PR0Cch»ek 

PPOCnu«**r ic» 

CALL 12800 

PROCw*it< »P**oV. ) 

UNTIL ?LGTH:<>'40 PROCn*w.scr««n 

GOT 0278 

iiiitirtiiitiiittiiiirtituiiiiii 
DEFPROCinit 

ENVELOPE!, i.3-2,-2, 6. 6,6, 188. 0-8, -3, 180-8 
VDU23. 224. 253. £33. 233,233. 253, 233. 233, 233 
WU23, 223-24,^6, 126. 169.189,126,36,24 
VDU23, 226. 66. 36. 24- 126, 219. 126, 60. £4 
VDU23. 227, 2*. 60. 126.219.126,24,36,6-: 
VDU23.22B, 16.37, 106.232-232, 106.37, 16 
vDU23.2£?,£ 156, 56- 63. 63,66, 136,8 
VDU23, 238, 0, 24 43, 32, 126, 190, 12?, 120 
col'<-3 

A*- "RIGHT- H.GTH5-.-2 
Scr*«n«l 
EMOPROC 
DEFPRCCd*t* 
FOR Xd*t*-0 TO 40 

•?<t2C20*Xd*t» >«Xd*t»*lS- NEXT Y.tlili 
FOP Yd»t*«0 TO 48 

'f*2C32*Yd#t»>«15 NEXT Yd*t4 
ENDPPCC 

DEFPROCiti»t 

PRINTTAB< 13.1 )jCHRK133> :HP*' :i\ VTI.LEPECE ' 



738 
710 
730 
760 
778 
700 
798 
B* 
810 
820 
830 
848 
830 
860 
070 
> UNT 
380 

900 
901 
910 

92e 

936 
940 
95© 
960 
970 
900 
99© 

I aM 

1010 

1820 
1030 
1031 
1040 

lose 

1060 
1070 
108O 
1090 
1180 
1110 
1128 
1139 
1140 

use 

SS60 
1178 

neo 

1190 

I i e •:■ 

1201 
1218 
1220 
'.230 
1248 
1241 
1250 
1260 
1270 
1280 
1281 
1298 
1300 
1310 
1311 
1320 
1330 
1340 
1330 
1360 
1361 
1378 
1380 
139© 
1391 
140C 
1410 



PRINTTABC 13,2)iCMR(K 133>,CHR*< 141 >-KtLLEPED£" 

P»INT'CHR«<131>;TA8<11>*"BY SHINGO SUGIURA- 

PRINT'CHP«<132>i-You Nu«t ««id4 th* Srouirrs ttltllPidt' 

PRINT CHP4K1325, "towd* th* rifr* fruit* uhllt *voldln«* 

PRINT CMR«132>;-th« rock* .' 

PRINT CHR«<132),-lf /ou tn» to «uld* Mn b*cku»rds h«" 

PRINT CHP«<132>-- ta iVl bit* hm **!<• *twJ dl«.' 

PR3NT CHR»<>32>i" You hav* 3 llvt*." 

PRINT" To ch»trt>* l*v«l Prtis ESCAPE .." 

PR INT ' CHR«C 133 >J • CONTROLS - ■ 

PRINT' CKR« 134 >, -UP 

PRINT CKR«< 134 >; "DOWN — ••*« 

PRINT CHR»< 134 >j "LEFT 'Z'" 

PRINT CHR*< 134 >j -RIGHT -—- 'X'" 

PRINT- li*ut »P«*d <0 F*4t to 9 *!ou> -, 'REPEAT1«»INSTR< -8123436709", GET* 
ILIt PRINT, IJt-1 ■ *!>*«<J5!«C 151-1 >*10 

PRlNT'CHR«<136>-CHR«<130>jTAB<7>i-Pr«*i SPACE BAR to »Urt"i 
REPEAT UNTIL GET«32 
ENDPROC 

DEFPROCw* I I ■ COLOUR* 

VDU31, 13,0,226 PRINT" MILLEPEDE "jCHR©226 
PRINT TA6«;2,2>,STR!NG»<36-CHR»224> 
PRINT TAB<2,28>)STRING«<36,CHR«224) 
FOR MALL-2 TO Z? 

PRINTTAK 2, MALL >CHR»224 

PR I NTT A8< 37 . MALL >CHR«224 

SOUNO tll,-10,WAl,L*2*10e,2 

PROC«*lt<30> 

NEXT MALL 
PRINT TA6<3.30>i"S<:or« ",*cor*Ji, TAB< 20,305, "HiOh icort " >MV.> 
PRINT TA6<3,3l>j*Llv«» l«ft •> llf«v.,TA6<20, 31 5, 'ScrMn * ;»Ci-**r^-., 
ENDPROC 

DEFPROCobit 

FOR OeST"! TO *cr*e^*3*10 

PR INT TAB'. RUCK 33 >*3, Rt(XX24 >*Z >CHR»230 
S0UND0,-13.6, 1 
PftOCw*itO0©> 
1«XT OOST ENDPROC 

DEFPROCf OOd • COLOUR 1 
FOR FOOD-1 TO 30 

PRO€v*lt<108> 

SOUNDl,-lO,RND<2eO>, 1 

PRINTTAKPNtK 33>*3- RND<24 >♦£>, "*" 

NEXT FOOO 
VDU17-0.31 . 17. 13,228. 17, 1 

PRINT TA8<18.13)." R«*d» '" PROCi*» 1 1< 2008 > 
PRINT TABOS.15>J* 
ENDPROC 

DEFPROCrMoencs COLOURO 

IF »cor*:;>«ni:'. THEN hr-j-Kort'. 

PRINT TRBC9,30»S<:or*!i.TAe<31,38>,hl^ 

ENDPROC 

DEFPROCrtew_»cre«n 

PROCw»it<2000» 

*cr**nr.»tcrcst>%+i iP*#d«*»«*d-10' IF %ft<s<a THDI *»*«d>0CLG 

ENDPROC 

DEFPPOCchwek 

IF col^.-l TBO* »cor«5-.-«or«5;+l -n.GTH--!-< ''LGTHH >♦ 1 'SOUND!, 1 , 1,3 = ENDPROC 

IF coV'.'Q THB! PR0Cd«*d • ENDPROC 

DEFPROCd**d 

SOUNDO,l,5e,3 

PftOCwulWlSM) 

i'.r*5i-iir*5i-iiF iif»«e then proc«wj 

CLG ■ G0T0278 DCPROC 

0EFPR0C«nd 

PPIMT-D€AD- PRlNT"Pr«»* SPACE BAR to r*»t*)i "■REPEAT UNTIL GET-32 

G0T0£30= ENDPROC 

DEFPROC«*lt<:T--;> 

FOR D*l*s<5{-0 TO TV. NEXT D«l»»X 

ENDPROC 



Surrounded 




Mark Easton, 

Mapperley, 

Nottingham. 



SURROUND IS a novel addictive game for the 
ZX-81, requiring a good strategic mind. The 
program takes up just under 4K of memory. 
The instruction and a sample of the graphics 



are shown with the listing. In order to make 
the program easier to understand, Rem state- 
ments are included. The program gives a good 
example of how to Peek and Poke into the 
display file. Another interesting point is line 
2020. This one line replaces: 

IF R =4 THEN LETCP = CP+1 
IFR=3THEN LETCP = CP-1 
IF R = 2 THEN LET CP = CP+33 
IF R = 1 THEN LETCP-CP + 33 



1 


rfm wmm^^^M^ma^mmm^^ma^^mm 


a 


hlm 1 hxTCs-Shb 


3 


LET" HG»0 


5 


GOSUB S10O 


10 


LETT PO=110 


23 


GOSUB 1000 


30 


LET z»e 


4.0 


LET G-0 


100 


LET li- imievt 


lOS 


IF !»="" THEN GOTO tOO 


110 


LET l.-PO 


IIS 


IF (CODE T.%1 >36 OR (CODE X« 


) (33 


THEN GOTO 100 


ISO 


LETT PO = PO+CI* = "S") -<I**"5"> 


+ 33* 


[ !I* = "6"1 - tl* = "?"l > 


153 


LET G=G+1 


127 


LET PP-PEEK 1639bf256tPttr. 


163S7«PO+l 




(continued on next page) 
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13© IF PEEK PPt.125. THEN GOTO SO 

e© _ 

13© IF PEEK. PP«5S THLN GOTO *0S 

137 IF PEEK PP=10 THEN GOTO S©Q 
© 

14-© POKE PP,a3 

143 POKE (PEEK l«396«-abbtPte«. I 
£-397+L'H> ,© 

15© GOSUB 20©© 

1SS PRINT RT S1,39;S 

16© GOTO ieo 

1©©© REM IfDRRU PLRVirtG flREfltt 

1001 FOR R=l TO 6 

1002 PRINT PT RNDi6..RNt>f3e..'"0" 
lOOt NEXT fi 

1006 PRINT R T ©..©.. 

^©7i>F^NT^^PJ""" B M"i""""""""""a^*m^*M*"""vB 

a5i©^r^R^ft^_TO e _ 

\<ai>.to print ■•■";T«e 31.:"i" 

1©30 NEXT R 

103S FOR R.lTOia. 




104 5 PRINTftT 3.11;"*" 

104.6 PRINT (TT al.2;KG 

10SS RETURN 

1999 REM «#PI_RCE bLUbn 

2000 LET CP=PO 

£010 LET R^INT (RNDM) tl 

P0S0 LET CP«sCP+tR=4) -tfi«3>*33tl( 

R=2> - <R«1) t 



202S LET PZ^PEEK 11&396 *255 ePEEK 

1&397+CP+1 

2©3© IF peck pz»iaa THEN goto a« 

203S IF PEEK PZ=52 THEM GOTO 21© 

© 

204© POKE PZ . 128 

SOS© RETURN 

2099 REM ♦•EXPRND FRRHE** 

2100 LET Z=Z*1 

2102 IF Z>18 THEN LET 2=18 
2105 POKE PZ,9 
2107 POKE PP. 23 
211© PRINT RT Z,X;" 

aiis print TfiB !;;• 

2120 PRINT RT 2, <RNf t£S) tl; "0";R 
T Z+l, (RND+S6) *lj "O" 
2130 RETURN 

7999 REM **YOU UIN«« - 

(J0HB PRINT PT , S.; "JJLJSSJJTIf 

8002 POKE (PEEK l&39bT5S6 1PEEK JL 

63S7*L+1) ,0 

©004 POKE PP.1SI 

8010 GOTO 9030 

©999 REM +*YOU PRE DESTROYED »• 

9000 POKE (PEEK lS3«>K!8(i«PEEK I 

63974L + 1) ,0 

9010 POKE PP,S 

y©20 PRINT RT ©■ 10, "C.'lJca<Jbm3P 
«©3© IF G < =HG THEN G OTO 
■9 04.0 PR I NT RT 1,3; 

S846 PRINT PT 21.2.G 

90E>0 PRINT RT 20.3 " 

Q0&0 PRINT RT 31.29.;G 

9065 IF INKEY*<>"" THEM GOTO GOG 



9©70 IF INKCY*="" THEN GOTO 9*7© 

9075 CLS 

<=>©SO GOTO 1© 



<?«1©0 REH ** INSTRUCTIONS** 

9110 PRINT TftEt 11; "oSIiXBSSar 

9120 PRINT 

■3130 PRINT ■' THE GRME THKES PL, 

ACE IN fi","OL«CK. FRAME COKTR1NIM 

G RBOUT 6" , "OERTH PITS ->~q«-^ UH 

CH VOU MUST" . "fiUOXD. YOU PEICE I 

S ""* 

914-0 PRINT " HOUEC'ER, RfTER YO 
UR TURN, THE", "COMPUTER UILL PLRC 

e r blob ""■ ,-in p yacflwr s»«u 

ARE IN RN RTTEHPTTO SUROUWP YOU. 

IF YOU HIT H","BLOB THEN YOU RP. 
E EURPOURRTEC" 
9 IS© PRINT " BUT IF YOU HWJRG': 

TO MAKE R","BLOB LRND ON R PIT 
YOU UILL SEE" , "THRT THE FRRME EX 
PONDS. THE ONLYURY TO SURUIUE CE 
RTRIN DEPTH IS" . "TO KERCH THE OR 
OY LINE, UHICH"."CRN ONLY BE RER 

chco ev ruLLY" , "expanding the fp 

RHE. BUT DON'^-T"," EXPRND IT PRS 

T THE GRRY LINE." 

916B PRINT RT 21.©,;"(HTT «WV REV 

TO CONTINUE)" 
917© IF INKEY*="" THEN GOTO 9178 
9180 CLS 
919© GOSUB 1000 
92QO PRINT RT 1©, 




qaae if inkey* <>•■'■ then goto 922 


9230 IF INKEY*="" THEM GOTO 923© 

924.8 CLS 

92S© RETURN 

9998 SRUE "SUROUNB" 

9999 RUN 



Block blitz 

Robert Newton, 

Wadhurst, 

Sussex. 



This combines attractive graphics with very 
interesting sound effects. It is based upon the 




Vic-20 game of Blitz and helpfully tells you 
how many people you massacred if your 
aircraft runs into too many tower blocks. A 
high-score routine and variable number of 
chances have been included to add the 
competitive nature of the game. If the 
subroutine at line 7000 is included, then it will 
start up with some attractive large characters 



using the machine-code routine of the Horizon 
cassette which every Spectrum owner will 
have. Just run one of the programs on the 
Horizons cassette and then break the program 
and type in as a direct command: 

SAVE "mc" CODE 32256, 300 
to be saved, after the Blitz program on 
cassette. 



blitz 



It ifsTORE , %k 
=0: BORDER 4 PA 



BORDER 4 : PAPER THE 



LS_ 



J_ET 

*r c 



2,13; *C", AT 12,16 
EGr!; AT_12,26 



8"; AT IS, 20, 
C- : AT 12,28; *B£ 




SAt UJ SfflFhiCS _-_ 

A 255, 60, 126, 255, 255, 255 



' +n,a 



FOR n=0 TO ' 

READ a 
ISO POKE USR "a' 
14& NEXT n 
150 P.EM bonb= *R" 

l£0 DATA 3+ .24 ,102, IBS, 219, 213, 
2 1 S > 235 
S40 FOR n=0 TO V 
230 READ a POKE USR "b"*n,a 

HEXT^n^ 

. m Il3, 213 ,213,356, 313,21 
9,213,213 
350 FOR n-0 TO 7 
3V0 BEAD a 

330 POKE USR " C " ♦ n , a 
390 HEXT n 
400 REM "C" 

410 DATA 231 ,231 ,231 ,2SS,3SS,23 
1 ,231 ,331 
490 FOR n=0 TO 7 
SOD HEAD a 
&10 POKE USR "d"*-n.a 

HEXT n 

REM "D" 

DATA 24,24 ,24,24,60,126,231 

FOR n~0 TO 7 

j>40 POKE USR "e"+n,a KEXT n 

330 REM " E 

660 DATA 24,60,126,219,133,153, 

eff -a&s „ . „ 

740 FOR n=0 TO 7 

730 READ a 

7&0 POKE USR "f"+n,a 

770 HEXT n 

730 REM "w* 

730 DATA 255, 153 .255, 153, 255, IS 
3 .233 -255 

370 FOR n=0 TO 7 

880 READ a POKE USR "s"+n,a 

§90 NEXT n 

300 REM »G" 

310 DATA 233,146,73,146,73,146, 
73 . 235 

320 DATA 143 

330 DATA 73 



1120 PRIHT AT 11,2. "C*;AT 41,7;" 
GVAT 11,10; "B"; AT 11 -13; "C*; AT 
11,21; "B"; AT 11,26. 'c* 

1130 PRIHT AT 10,2; "©*, AT 10,7; " 
G";AT 10,13; "C"; AT 10,^, "B* 
1140 PRIHT AT 3,7; "G". AT 9,13; "C 

1160 PRIHT AT 8,7;"F";AT 8,13; "B 

1131 IHK 7: BRIGHT 

1165 DATA 0,1 12 ,243, 248,255,256, 
127, 16_ 

1K4G 



LET PB»p»tl 
LET »»>!=0 



EEEP .02,30 



>RE ll&S: FOR n-O TC> 7 
_ a: POKE USR 
1230 HEXT n 



-i:40 



a : POKE USR " i " +n , a 
2> ^,1 ,50, 116, 255, 255 ,255 



i%@ FOR n=0 
1360 READ a: 
1370 NEXT o _ 
1380 DATA 248 
~ ^TA 32 
^TA 64 
TA 123 
[A 25S 
.fA 24S 
^TA 240 
3J A BIM 

4EAD n a : POKE 



OKE USR 



\'"*n,Q 




1706 IF px=23 THEH PRIHT AT pm<E 
3; - 

1710 IF px>S9 
17ftP IF px>B9 
1730 LET rx'fx+1 
jgj TO 16S0 

P RIHT AT gB.bxi 
2002 BEEP .01 .- B • 
' GO TO 1S30 

REM End - Survived 
3001 IF c<"hc THEH LET he=c 

3010 PRIHT AT 0,0: "A safe land in 
9 . You had *; c; " 

choices- and bumped into ";K; 
" buildinas »!!•■" "Press ana Ktv 
to re -run . ■ 

3011 PRIHT '"The lotres-t number o 
f chances needed so far, is ; 

^020 IF IHEEY*="" THEN GO TO 302 

,16S 



croshtd ■ _ 
) ps>=20 AHD px>«E 

"THEH PRIHT AT rv. 



LET SC=B*I 



1480 HEXT n 
1430 LET py^ 



USR "K"+n,a 



s 



340 DATA J4S 
DATA 73 
DATA 146 



330 DATA 



DATA 73 

DATA 233 

FOR n=0 TO 7 
1000 READ a POKE USR "h*+n,a 
1O10 HEXT n 
1PG0 REM "H" 



lm m * 



BRIGHT 
1040 PRIHT AT 21 ,0; "HHHHHHMMMHMH 

HHHHHHHHMMMMUNHMMMMH" 

1050 FOR y-20 TO 14 STEP -1 

1030 PRIHT AT i' 2; ^ c e" ; AT ^«' S - T£ 

";AT ^,7:-G-;AT a,8;"D G -;At y,l£ 

; "CC" AT »,1S. rDGGVAI y,19. *C 

AT y ,20; "ceo'; AT *,24; "O" • aT 

6; "CDOGC" 

1030 KEXT a 

1100 PRI1 ~ 

*p"; AT_ 

19;' - BC^I^ " AT * 13~247 "f "- 7 AT 13 , 26. 



: AT a , c 



1500 LET rx-0 LET k=0 

1310 LET biP-0- LET bx=0 

iSSPi REM start aa»e 

1525 IHPUT "Hov many chances 7"; 

1S30 {F px>0 THEN PRIHT AT pk,px 

1540 PRIHT AT m,?x;'UK" ._ 

1541 IF ATTR Ifs,px*3)=2 THEH LE 

1542 BEEP .001,10- BEEP -002,30 
BEEP ,0G1 ,55 

1543 IF K>"C THEH GO TO 4000 
1S60 IF ks>=2S THEH LET f>i>» py* A r 
1570 IF P»>-2i AHD fx>"23 TH&H G 
5 TO 3000 

1575 IF F-x>»29 THEH PRIHT AT M- 

iii§'lF px>=23 THEH LET px=0 

15S2 LET k.x-px + 1 

1330 LET a*=IHKEY* 

1600 IF THKEY*="" THEH GO TO 153 

C? 

1610 «S£M dd bombs 

1611 BEEP .O04.0 
EEF' .002 • 4 . BEEJ 
02,10: BEEP 

>»20 THEH LET b»=21 
:31 THEH LET bx-px+1 
f j»x>=32 THEN LET bx = 32 
1545 IF py<=20 THEH LET b!H=Fsi 
1660 IF ba=21 THST PRIHT AT 21 ,b 

. THK S" **H*" 
\er?B IF by=21 THEM GO TO 3000 

BEEP . 001 , e 
LET by=bii + l 



1620 IF «>;i 
JS30 IF -px<31 
1&40 IF rx>=38 TJ 



521 RESTORE 
. GO TO Te 

4000 REM End 

4001 IF k=c <■ 
3 THEH GO TO, 
4010 IF PX<== 

4020' LET xc=B*Ipx*3 3: 

4030 i 'FOR n«0 TO 10 _ „. 

4040 PLOT IHK INT I RND»7 ) +1; xc , s* 

4041 DRAW IHK IHT ( RHD*7 } v 1 ; I HT 

( RHD*10+i ) , IHT ( RHDH0 + 1 !l : PLOf , 
IHK IHT IRND*7)*-1; xc.yc^ DRAW IN 
K IHT (RHD*7>*1 IHT IRND*-10+1), 
IHT (RHD»10+1) „ 

4042 BORDER RND*7 

4043 PLOT IHK "TRf IRHD*7+11; xo,» 
oT DSAS IHK IHT (RHD*7 + 1LRHD*-1 
0.RHT>*-10: PLOT xcjc: DRAH IHK 
IHT I RHD*7+1 ), R}tD*10,RHD*-10 
4050 BEEF .01 ,RHD* 70-20: HEXT n 

4100 PRIHT n AT 0,0; "Bad VueK,you u 
hit a tower bVocK and blew up 

; IHT (RHD*500) + 10; " people!!!" 

4101 PRIHT "You had "; c; " chonot 
s,try a few more next time ! 

4102 PRINT •••"Press any Key. to h 
ave another massacre i ! ! 

4110 IF IHKEY*-"" THEH GO TO 411 

4111 RESTORE 1165 
4120 GO TO 1030 

&O00 REM ^_„„ „ 

LARGE CHARACTER 
IHTRODUL-TION FOR 
USE ¥ITH THE "PSION- 

h6rizc<hs cassete 

wra-HlME CODE ROUTINE . 

2255: LOAD "mc'CODE 



1IHT AT 13,2; "CF"; AT 13,5; 
13,7; "G". AT 13,3, "EG", AT 
BC";AT 13 -15; Vge"; AT 13, 

!G*;AT 13,24; "F";AT 13,26. 

1110 PRIHT AT 12-2; *C". AT 12,5;* 
"T'BT 12,7; "G"; AT 12,10. "G*;AT 1 




1 THB. 

THEH PRIHT AT b»-l 
, j.T . AT. Jd.m. jhx :. "A H 
EEP .001 ,60-ba 

paSli^AND px>«29 THEH GC 



tv ,px-1. ■ " ' 



AT p»,2 



m mm m 

1703 l£ px>2S THEH PR3 

1704 IF ATTR tpy,px*4)=2 THEH LE 
T K = K ♦ 1 

1705 IF K>«c THEH GO TO 4000 



. CLEAR 
iS>300 

GO TO 9250 

nig m r^pL 

&120 POKE i+l,»* 
913© POKE i*g,xs 
§140 POKE i+3,y« 
ni50 POKE i +4,S 
3130 I-ET i=i +4 

?0 LET w^LEH p* 

FOR n-1 TO» 

POKE i*n,6 

NEXT n 

POKE i+v* 1,255 



©•x«-*LEH p*>^2 



ODE p*ln) 



(continued on page 165) 
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Cruising 
on Broadway 

Behind the wheel of your 
machine. Cruising on 
Broadway. You look mean. 
People stop to stare. Suddenly 
a black-and-white pulls onto 
the Broadway behind— its light 
flashing and siren wailing. The chase 
ison! 

Cruising on Broadway is a tyre- 
burning fast machine-code game for 
the 16 & 48K Spectrum. The further 
you can get the more difficult it 
becomes—cash prizes are being 
offered each month for the highest 
scores. 
£4.95* 

2 cassettes 



itwnmi*M' 



A deadly duel, d 

Blind Alley is what passes for 

sport in the year 3017. Your craft " 

must use strategy to out-wit and corral 

the opponent— in this crazy development of the pursuit games of the late 2600s. 

After each round in the enclosure game more players are sent against you to test 

your sWH and agility. Blind Alley is the machine-code action of the future— now! 

For thf 16 &48K Spectrum. W. X 



a your skJH and agility. Blind Alley is the machine-code action ot the f utur 

f+*~\ CCP| | AC For trJ 16 &48K Spectrum. Nw 

&2books from Sunshine 



The Working Spectrum 

{228 page book) 
xirst well-documented 
>n of serious programs 
foirJffe ZX Spectrum, Programs 
include a Basic Renumber 
which can handle Gotos and 
osubs, a character dictionary, 
a file-handler, several utility 
programs and a few games. 
Each program is built up out of 
re-usable subroutines. 

£5.95* 



'Submit your program to Sunshine 
and your name could be here next month. 



THE WORKING 

SPECTRUM 



The Working 

Dragon 32 












TheW>rking Dragon 32 

This is a companion volume to ,:>, 
The Working Spectrum and 
includes several new features 
such as a Text Editor and a 
Music Composer and Editor. 
Other programs help you use 
the Dragon 32 as an 
accountant, for more 
advanced high resolution 
graphics, as a home tutor for 
education and for playing 
games. Each of the programs 
and subroutines is explained 
line by line to help develop 
your own programming skills. 

£5.95* 



•Available through W. H Smiths and compute? dealers. 
Please send me 



The Working 
Spectrum 

at £5.95 each 

The Working 
Dragon 32 

at £5.95 each 



Cruising 
on Broadway 
at £4.95 each 



SUNSHINE 



Name 

Address . 



Traae/deaicr enquiries welcome. 



□ Bl 
3 A ,' 



Blind 
Alley 

£4 .95 each 



L 



I enclose a cheque/ postal order for £ 

payable to Sunshine Books 

19 Whitcomb Street. London WC2 7HF. 



Signed . 



We can normally deliver in four to five days. 



" 



SOFTWARE FILE 



(listing continued from page 762) 

3220 LET ur=USR 32256 

323D RETURN 

l>Ebti OVER PAPER 7- BQR£ER 3: 

F!-ftSH INVERSE BRIGHT 1- IN 

H 1 CLS 

1 LET >>*="© Robert Ne#ton"= L 
ET W i" = l 

LET xs-2 1 _LET ys=3 




«y=&0 LET p*= "BLITZ": 
^SH IKK 2. LET x*-6: LET *s 
GO SUB S0S0 
3300 FLASH B: INK LET r y« 'Pre 
is onv Kea to continue": LET w" 
LET s»«3- LET *s^l&&: GO SUB 

PftUSE 
KUH 



Juggler 

J Char/esworth, 
Kings-L ynn, 
Norfolk. 



JJjI 



The OBJECT of this game, for the 16 or 48K 
/.X Spectrum, is to keep the balls which are 
bouncing around the screen from hitting the 
bottom of the screen. To do this, you move a 
bat back and forth across the bottom of the 
screen, trying to make the balls land on it so 



they can rebound upwards. 

At first there is just one ball, but every 25 
seconds another ball is added and your points, 
displayed in the top right-hand corner, go up 
in steps of however many balls there are. All 
the controls are printed by the computer on 
running the program. 

For speed, I have written all the moving 
graphics section in machine code. This is 
stored in the data statements from line 9000 
onwards, which the computer will check for 
errors with a checksum when it is run. 



1 BORDER 0: PftPER 0: INK 7 
It? GO TO 9380 ' 

20 LET a**' 1 _ JUGGLER 



?0B 
30 LET 



LET x=10: GO SUB 

a* = " 3 <■«• 

": l_CT X'lS: GO SU6 
£00 
•tO LET a* = " H=MOLD 

S^STRRT ": LET .\«14: GO SUE 
200 ' GO TO 300 

20© FOR *-l TO LEN »*. PRINT RT 
x,0, BRIGHT l;a»(LEN •*-8.±S.-.ZS 
> : BEEP , Ol.a+X. NEXT *: RETURN 

300 FOR a«l TO 10: POKE 32346++ 
♦♦wJnT <RND*6>+3: POKE 323*7+4*3 
.INT ;RNP*20= +2: POKE 3SD«»+*». 
i-{2 AND RNDS-.5): POKE 32349** -» 
,1-IS RND RND>.S): NEXT a 
310 LET a*=" PRESS 3 

LET S«S1: GO SUt 

2oe 

320 OO SUB 500 

330 CLS : PRINT RT 0,O; : LET 1 = 
USR 320O0 

3*0 LET r=0: LET p =© : GO SUB 4.0 
O 

350 IF INKEY * = "►." THEN GO SUB 5 

©0 

360 IF PEEK a3673>=5 THEN GO SU 
e 4.00 

380 LET p=p+r: PRINT RT 0,27; P 
«PER L», PRPER 0: LET I *USR 32= 
27: IF PEEK 2C29G<>99 THEN GO TO 

350 

390 GO TO 300 

a-Oe POKE 99B?S,e; POKE 23673,0 

LET r»r + (l AND roW): POKE 325 
31, f: POKE 32573.. r: POKE 32576 , 3 
e»-»»r PRINT RT 6,1; PAPER l;"RO 



UNO ";r;RT 0,20; "POINTS ';p. RET 

~SlN» LET t=PEEK 23672 L.ET tl=PC 
EK 23673 
|1» IF INKEY* <>'*• THEN GO TO 3 

8 RETURN e 2SC72,t: POKE 23673, tl 
ioGOOATA 62,17.215,62,1,215,62, 



6 A Z=4^iJ3,175,60,64.,l75,62,& J 3,3* 
9010 DRTR 201 




l^B 



aOfrO DRTR 216,123,215,62,16,215, 
62, 4,215,62, 144,215,201 ,33,0,91, 
56,2,91 , 134,71 ,35, 9*, £05. 3*4,184 
» S34 , 7 , 32 , 10 , 36 , 3 , 91 , 237 , 66 , 50 , 3 
,91,24,39,33,0,91 . ~C .35 .56,3,91, 
134,95,205,244,126 254 , ~ 
iiW7to DRTR 32, 10, 5e, 2, 91, 237, 66, 5 
0,2,91,24, 12,33,2,91 126,237,66, 
119,35. 126.237.68.119,33,0,91 ,58 



,2,91, 134,119,36,66,3,91,134, 119 
, 43, 70, 33, 94 , 62, 22, 21b, 120, 216, 1 
23,215,62, 16 

9080 DRTR 213,62,4,216,62.144,21 
3.33,0,1, 17,20,0, 205, 181,3,201 
9061 DRTR 193,225,6, 10, 19?, 33,50 
,0,6,0, 197,229, 17,4 ,0, 205. 101,3, 
^23, 193,33,16, -13, 193, 16, -£2,62, 
99, S0, 0.91, 201 
'J090 CLERR 31999: LET 3* = " 

PLEASE URXT ": LET 

x»10; GO SUD 20© 
90^3 LET (=0: TOR a -32000 TO 333 
42: RERD b: LET t=t*b POKE *,b: 

NEXT a: IF t<>31720 THEN GO TO 
•>999 

9100 RESTORE 9103. LET t=0: FOR 
a .32500 TO 32593: RERD b: LET t= 
t+-b: POKE #,b: NEXT 4: IF t t > 103 
60 THEN DO TO 9999 

»1M DfiTfl 197,213,229,213,62.0.1 
S4 , 40, 9, 17, 32,0, 33. 0- 68,45,16,-3 
,209,22,0,25, 126,225.209, 195 .20 i 
9110 DRTR 33,94,126,6,1,197,229, 
17,0,91,237, 160,237, 160,237, 160 . 
237, 160 

9120 DftTfi 203,142.125,225,17,0,9 
1 , 235 , 126 , 234 ,21, 202 ,69,146,837, 
160,237, 160,237, 160,237, 160,233, 
193, 16, -39 

9130 DRTR 203,52,125,6,2,197,6,3 
0, 197,6,0, 16, -2,193, 16, -S.20S,52 
, 123,193, 16, -17,201 
9140 RESTORE 9140: TOR a «0 TO 7: 

READ t>: POKE USR "*"+»,b: NEXT 
a. DRTR 60,126,236,263,235,233,1 
26 , GO 

J150 GO TO 20 

0999 PRINT RT 10,7, FLASH 1," 
£RTR ERROR " ; STOP 



Sound analysis 



Predrag Bogdanovic, 

Belgrade, 

Yugoslavia. 



m^m 



This machine-code program for the ZX-81 
draws graphics illustrating sound. Sound is 
fed 111 on the Kar socket. To Load program 
create a Rem line 45 characters long. Use any 
hexloader to enter the code. The program is 
executed by RAND USR 16526. If you want 
the computer to draw one graphic and then 
return to Basic type: 

POKE 16551. 192tN/L) 



POKE 16552 

POKE 16553 : N L 
or else the computer will clear display and 
draw again. The program returns to Basic 
when is pressed any key. The Subroutine at 
address 4082h — 16514 — gives - in C 
register — the frequency of the tone on the car 
socket. 
4082: 01 00 ff 4099: 4a 

db fe cb 38 



408e 



3c 

20 01 

0c 

10(8 

c9 

1600 

cd82 40 

2a 25 40 

2c 

cO 

41 



cb38 

d5 

cd b2 0b 

dl 

14 

d5 

cb72 

c4 2a 0a 

d1 

cb 02 

18 e1 



Sub hunt 

Jason Bumford, 

Hanham, 

Bristol, 



yj$- 



1 PGKE3b87S,15 

6 PCKE55,18 P0KE56,28 

10 PRINT 'nHOWHlT" LL=8 

30 F0RA=7168T07679 FOKEft.PEEK<R+256e0^NEXT 
50 FORh=7432TO7503 REABB 

70 POKES, ENEXTR 

31 GOSUE890 • P0KE6, 197 P0KE1 , P0KE673, P0KE674, 1 1 : P0KE675, 33 : P0KE676, 34 : G0T011 

S© DhTh3, 1,7,23,255,127,63,31,192, 128,224,232,255,254,252,248 

110 DRThI, 1,5,31, 63, 63,63, 31, 224, 224, 224, 254, 255, 255, 255, 254 

130 BHTP.255, 8, 0,0, 8, 0.0. 8, 0,8, 42, 28, 28, 42, 0,0, 3, 28, 28, 28, 60, 254. 254, 124 

137 DHTR0, 1,30,32,67,68, 137.137,248,12,228, 18,17,145,81,81 

138 ORTHftC,H2,02,fl9, 20. 99, 2B, IE, 09,28, 99,2C, IE, fl2, 80, Al, 08, CB, A3, 82, D8, 87, C0,02 
,F0,83 

139 DATfl88,Al,00,CD,fl4,02,De,05,C0,14,F0,01,C8,A9,21.99,2E,lE,H9,22,99,2C, 1E-8C 
,h2,02,66 

1 48 CLP : P0KE36S79, 10 P0KE36869, 255 Fi?IHT l, 3S»lWSi^^^^JiK?i»iXX5K»a" 

141 PRINT"«WMi " SYS680 

143 H*<0>=* , 228122312152215221512l91223122S122S222822283tr" 

145 FORft=lTO50STEP4;B=VftL<MIW<ft*<0),A,3)> ; C=VAL(MID*<fl*<0),ft+3,l)>E=50IFC=2T 
HEME =100 

146 IFC=3THENE=200 

147 FQKE3687S, B : F0RD=lTOE NEXTD ■ P0KE36875, : NEXT 
1 50 CLR ' V=36875 : SS=81 85 

160 X=7834^L=X 

1 78 &OSUB500 ■ T I *=" 800008 " 

1 36 GET A $■ ' ^V$6'30 

181 PRINT"S»»»»»»»M»MiiTiriE "f1IH*ai*,4, 1 >", "RIGHT*<TI*,2> 

132 20=INT<RND<S>*21>: IFZ0=3THEMGOTO930 

133 IFTIf>"y00200"Th£NFORfl=255TO128STEP-. 1 P0KEV+l,ft NEXT :POKEV+1,0:6OTO1008 
184 I FHZ=- 1 THENI FX=L+ < F+22>-23THENP0KEX+2, 32 ■ POKEX+1 , 32 GOSUB508 

135 IFLL=0THENIFM*=" , "THENLL=5 : KK=0 : G0SUB986 GOSUB708 : POf'.EH, 32 : H=H+44 

186 IFLL=0THENIFftf=". ,, THEHLL=5GOSUB70e KK=3 GOSUB90O GOSUB700 P0KEH,32 H=H+44 

195 8VS680:IFLL<>5THEH230 

200 IFfi*="/''THEHLL=e : SC=SC-2 P0KEH, 32 FORI 9= 1 T038 i POKEV+2, 210 : NEXT : POKEV+2, 

238 P0KEX , 35 : P0KEX+1 , 36 : P0KEX- 1 . 32 POKEX+2 , 32 

240 SVS680:X«X+fiZ:lFX«L+<F#22>+2lTHEN P0KEX,32P0KEX-1 .32:GOSUB50@ - 

245 SVS680 : P0KEV+1 , 246 P0KEV+1 , 

246 IFLL=5THEHH=H+22 P0KEH,38 IFPEEK<H-l>O320RPEEK<H+l K>32THENPOKEH-22,32GOS 
JB6O0 

247 IFLL=5THENlFH=<:&120THENPOKEH-22,32 

(continued on page 167) 
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BBC 

MICRO 

INSTANT 

MACHINE 

CODE! 

Yes, it's true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 
For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 

THE BBC MICRO 
REVEALED 

By Jeremy Ruston 

'. . .destined to become the bible of all BBC microcomputer 
users. . .' {Personal Computing Today). If you've mastered the 
manual, then this book is for you. Just £7.95 

LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 

By Tim Hartnetl 

'. . .takes you further into the cloudy areas of the BBC machine 
than anything else I've yet seen. . .' (Computer and Video 
Games), If you're just starting out in the world of programm- 
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just C6.45 



Interface, Dept. YC3, 

44-46 Earls Court Road, London W8 6EJ 
Please send me: 

( ) INSTANT BBC MACHINE CODE -tape and book f 34 95 

( ) THE BBC MICRO REVEALED-Ruston-£7.95 

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM- 
Hartnell-£6.45 

I enclose £ 

Name 

Address 



AARDVARK SOFTWARE 




. . . make no mistake! 
Buy professional software from 
Atom experts. OUR low prices mean 
quality AND value for money. 
Only £5.00 per cassette. 



•iissitw Mstnn <m.icxs 
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AARDVARK GALAXIANS - widely acclaimed as the finest 

game written for the Atom, includes features rarely found outside 

the arcade — animated score-table, theme tune, progressive hi 

scores and FOR THE FIRST TIME, full internal/external sound 

options! That's right! Put the sound through the hi-fi! No 

additional hardware required! 

AARDVARK INVADERS - a faithful reproduction of the arcade 

original! Superb sound effects, smooth mode 4 graphics, hi-score 

& animated score table — in fact the quality that our customers 

expect from us. 

Remember Folks - AARDVARK never hurt anybody] 

Each game ONLY £5.00 inc. postage. 
Send cheques etc to: 

AARDVARK SOFTWARE 
189 Ardleigh Green Road, Hornchurch, Essex 



CJ BffBHH E.1 Presents a 



Range of Software for 

THE JUPITER ACE ok and 16K) 

£6.50 EACH 
INC POST/PACKING 




CMfW HVAWM iW C7SO 



MTdt But Cm** **ro w* tw aW* «* 
rrw~_ *-_mwu# cwi [*«r^ A ruirtk** jm*r 
to* ** XCrtW Ao* «H*no OafrtM, 7 SOW* 
fif» C#" Tm r^CTW. Wwv arourd m m. H- 
Soon. RJ Sxni 



fcUCTX CQOt TOOUCiT Hjmm apc-a- 

MOCUO 

A wry ^ *xi V *m ****** Act Al 

« ffiwni> cm &■ taad » rtm> wax 



8*ACE RAJWWS i?«) C70Q CO*«ICM«TIOKSi-«Of7JD Surfci T frwtn) $n^ hM $Wl 

Oatand fOM hnr Ins* jgmt r* «MM Cm W*J aw \*m #» bwtk ■«*(■ » E**or» baVI***. Upmd Cow* art "Wfr mow. 
rw^» Ljpv fwn *»*n bato* tmy dprw %<MwwurWi^(u VfltteA 
yc*j «vtf . T«* wrrt* P(/x «** vwy tfirpu^ *» t*«rg aim Ortr 3 «*W N» wt 

i^rtrntn TW ■«! 0"^" 0*"* vn> 9 *wwr*r* Iwwg &*|*n. KJ Sc*J^J Hr -^-___- uiMM «, „,.««. 

h«. VHtiM toc*ry. fouM A WV Soot ta*y **#* tfw fa*v * «*vw MtSSAOt MA*£H .* <# Wl C»» 

(Mnrao** A wy n aa — 'i g progm* Tm&m vr* Tm 

teJrr B ttopm yoi# maajm»<r idw en 

UK Oft JUffTfR 1)90 fV» ***** K> fto art to Ji M «-«J « 

CHAflATZfl GtMRATOR IMQ CS» Tr* tamo* gm to t» .**•* A». Yew rum* to Up » 3DP aciaan cm t» iH ^i n 3 

Om km mp tlw a»i tor « n tour oh* r# cr*j"r. r«n *•«* * gnw or W w*t^ *?>■ (W-ftra ta*a Tr«y ar ran te 

Vt««gpm*» A v*ry van** net • ma* tor dpn^g co «m *1 S»a en vpa toj- (*v«Jtf bach n ivvrv ■•*» *• Y<xr 



WANTED: Good programs for all makes of micros. Good commission paid send 
copy + SAE fo* quick evaluation ■*••**•••••« 

Trada/Expon enquiries w#Icom« phono (or daiails 



□BBaaaa 



BBBaBBBan 



FREEPOST 

DOVER 

KENT 

Tel: 0304 821495. 

Cheques/PO payable to 
HI TECH MICROSOFT 



Please send m» 

MEMORY STARS 
D CAVERN ATTACK 
G MICRO MAZE 



ACE INVADERS 
Z SPACE BATTLE 
□ GREEN X FROG 



NAME 

ADDRESS 
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SOFTWARE Fll£. 



Organisation 

Andrew Dixon- Symes 
West Croydon, 
Surrey. 



(&m 



Tins PROGRAM, for any size of One, turns the 
machine into a three-voice organ. It also shows 
how the play commands can be used to turn 
the certain voices on and off. The instructions 
are included in the program, and stay on 
screen while the program is running. 

The second short program for Oric, demon- 
strates the high-resolution graphics of the 
machine whilst using the pattern command to 
give the lines being drawn a lace effect. 






13 REN • ••• 

20 REM *♦-• 
r.8 REK • - • • 

40 COSU& s.e. 

sa : 

60 PUAY7.8.0. a 
70 <\*»KE*t 
33 1 

9ji Rir ■ • ■ - 
1W5 s 

128 IFKt-iTHEW-lUSICl 
158 IFK*s""'TM£NMUSiCl.i.S 
142 IFH*- "u"THcNnUSlGl 
158 IFK*--*>"TrtENMUSICl 
!60 IFK»- ■6-TM£«*WSICl 



VOICE OMC 



. ■ - 

6.4 
8.4 
10. A 



:7a ifk»- 



•7"THE**H3SIC1.2. 12.4 
• ' • ■ v"OT CE TKO « - * 



1'IB IFK*="D"THEN"*USIC2.3. 1.4 
Z39 IFK*-*WTHcl**US*C2. J. 3. A 

230 ifk*-"E"then*-jsic;-. r.5.4 

240 IFK*=-R"THEIM*lbSlC.:. 3.6.4 
250 IFK»"-T-THfc"r*njSICi.3.8.d 
260 :FK**-V-TH?t#«JSIC:-. 3. 1 
270 lPt\*""U-TM£NrruSIC2. 3. 12 



a.i 



290 Rf« - — * VOICE THREE • 

310 lFK*--«-TMeN.1USIC:.i. :.* 
320 IFK*«»-S-TN£f*ruSlC5.4.::.4 

::a i^hL«»"D-TKENnosiC3.4-s.u 

540 JFh»--F-THENrtUSIC3.4.6.4 
350 IFK»--G-THENf*J5IC:. 4.8.4 

3S0 :fk»--H"ThenhuS!C".4. to. 4 

378 JFK».-J"THENMUS[Cr...'<. I .'. * 

JS8 ■ 

3M REM -••• 

420 : 

418 IFK*--Z"THENf\.ftV8.a.O. 

423 1FK»»"V"*HFM» RVli 0.0.0 

438 IFK»»"C"T>CNPLAY2. 0.0. 

448 IFK*«="V"TMEN<>LAY4. 0.0,0 

438 IFKt"-E>""MEM»l.«VT..a.0.0 

4B8 IFK*""N"THENFCftY5. 0. 8. B 

■TwEM'n.oYe. a.0.8 

-"EfJFU«V7.8.0. 8 
TH&tPLAYO. 8.0. 8:SlCif 



(continued from page 165) 

248 IFLL=STHENIFH=>8120rHENLL=0 P0KEH.32 POKEH-22,32 

25© GQTO100 

508 ->L -P=IH7(PND<2)*I2) flZ=INTiRHI: 3>*2) IFAZ-1THENAZ=-1 

505 IFAZ=0THEHAZ=1 

510 =XtCF«22) IFAZ=-lTHENX=X-3 

520 RETURN 

FOKEV+2, 200; 0=32 

510 F0RJJ=iT010:P0KEV-10/ 36 ■' FOR 1 9= 1T060 NEXT- POKEV- 10,3S:SYS€80 

511 FQRI9-1TO60 -NE::T !1EXTPOKEV+2,0:POKEX+2,O POKEX-1 -0 -POKEX+ 1,0 POKE X,0 
6Z0 I FFIZ=1TH£NLL=0 : POKEH, : P0KEH-22, SOSC+10 GOSUB500 : OOSUB700 ■ G0T0630 
621 IFAZ=- 1THENLL-0 POKEH, POKEH-22, SOSC+ 1 GOSUB500 : GOSUB700 

630 FOKESS,35<SS=SS-l GOTO 180 

?00 PRlHT"jSt:-.CORE IMil-'SC: RETURN 

300 FORHH=680T 0680+52 READ ZZt 

310 6G=fiSC<ZZ*>-4S n=RSC<RIGHU(ZZS,l,>>-48 

030 IFGGM6THENGG=GG~? 

i4Q IFIl>16THENII=II-r 

350 POKEHH, 00*16+11 

360 NEXT KH RETURN 

300 F0RI3=-724T0?-24+2i 

310 IFPE£K< 13+1 X>32THENH= 19 H=H+KK POKEH, 38 RETURN 

320 NEXT RETURN 

9 30 I 3=8 ■ 00=258 ■ F0RXX=X-44T07746STEF-22 

335 SVS680 

340 POKEXX, 42 • POKEV, 1 78 : P0kEV+2, GO : OG=uu-S POKEXX+22, 32 

350 IFPEEK' : :: C-22 >=330RPEEK <XX-22>=34THENI9=5 

360 IFI9»5THENSe-0 POKEXX-22,40FOKEXX-2I ,41 F0RJJ=255T012S3TEP-.5P0KEV, JJNEX 

r 

361 IFI3=5THENPGKEXX-22, 32 POKEXX-21, 32 POKEV+2,0 POKEV -O 19=8 
370 NEXT: POKE V+2/0 POKE'-.' - 

380 pokexx. j2 pr ini ■Mto«<w/~<>:x/.-.-.\\\-.:::<y;/.y.'/.>:" gosuzvw- goto 183 

1008 POKEV+4,27 POKEV-6,248 

1010 PRINT "TEWOU SCORED-'SC" POINTS" PRINT " r-KNUTHER GO" 

1830 PRINT"»*4<V/N>5" 

1040 GETHf •■ IFft*= ,, "THEN1040 

1050 IFft*»*V"THEN140 

I860 IFfl*="N"THENENB 

1870 GOTO 1048 

1108 PRINT'TMKSa THIS IS SUB HUNT ■" 

1118 PRINT"*! VOU FlRE A SHIP TRY1N6T0 STOP ENEMY SUBS REACHING THEIR TARGET" 

1115 PRINT'S BUT THEY FIRE BACK I" 

1116 PRINT-M YOU HAVE 2 MINUTES" 
1120 PRINT"«!It , OUR CONTROLS ARE;"" 

1130 PRINT-WSZS FOR LEFT" PRINF'SjCS FOR RIGHT" 

1148 RRINT'rta." AND a.B FOR FIRE" PR I NT ".«»'■ TO WASTE BOMB" 

1150 PRINT-JS HIT ANY KEY TO PLAY " 

1160 GETA*:IFA*=-" THEM 160 

1170 GOTO 140 



CONTROL PANFL 



478 1FK«»"- 
4S8 IFK»«"L 
458 IFK*-" 
008 BOTO70 
SIB : 
ii'2 R£K • • * • 

•-38 : 
540 CLS 



INSTRUCIiLlVS 



5S0 
560 
i70 
380 

eao 

&18 
628 

B 

668 

S.-B 

. 
7!fi 



rttTtCSKEfi" 

: 1 - 1 

.4, A* 

PLOT:. 9. "WOICE-1 :Nii . Dct»v> 

• . :._■■• ■. • . ... i>. i ,:. 

-vote.:. ■ II. kt* 

• ■ ~ • • r-,i " 

'>.*•- c • - ■ • 

• • : ■. ■ ■ ' 
::. ■ 

■ ■ 



P-OTl 
PL0T4. )7. 
f»LOT^. 1/., 
PL0T4. 10. 
PLOT*. -• . 
. i ■ 

■ 

. ■ 



II. 



18 REH •*'• ORIC PATTERN ♦«-• 

20 REM •►•• Conrr.vht 1983 -•-• 

30 REM ••»» An«rm< 0-S ♦»•• 

40 : 

58 MIRES 

68 t 

70 fl-!NT<RM)<ii.98>*!00 

38 P-)NT<RNDr 1 1.68' 

98 C« INTiRM). ! >*51 -4 

180 s 

118 REFE0T:Z-2«1 

120 I 

138 FOR R*0 TO B STEP C 

UB : CJSSET R. ft. 3 

:SE : DOAW 0. 1S9-2*R. 1 

:bB : a«nw 2S9-2+R.0. 1 

178 : DRAW 0.-l9S»l>R. : 

138 : DRAW -239*2»R.0. 1 

:9B I PATTERN INTlRNDU > » 127 J-127 

200 NEXT R 

-•IB « 

' 28 •.- :. .' ' 

.' wut ;ea 

248 7»0:G0T0 Z& 



Bubbles 

D J Berry, 

Hogerstone, 

Gwent. 



;mm3 



Bl'BM.HS is A game written entirely in Dragon 
Colour Basic. Listing 1 is the game itself, 
listing 2 is a separate instructions program. 
You can read the instructions now to get an 
idea of how to play the game. 

The program relies heavily on the speed of 
Dragon Basic graphics commands for its 
fluidity. Circles are drawn, un-drawn and 
moved to provide targets for a laser gun which 
is initially drawn with the Draw command and 
subsequently moved with Put and Get. 
Because I was limited to InkeyS for movement 
control the gun moves continuously — key 
presses modify rather than initiate movement. 
The only exception to this is in line 60 where 
Peeking location 65288 reads keyboard-matrix 
columns to detect when the gun is to be fired. 

The graphics commands most often used in 



the program are: Circle, Draw, Put and 
Get. Circle, as the command name implies, 
draws a circular form on the screen centred at 
X,Y and with defined radius, colour and 



height to width ratio — unity for a circle, other 

values for ellipses. The resolution of the circle 

is far better in the highest graphics mode 

(continued on next page! 



IB -LISTING 2 — 1KSTRIXT10NS 
£6 ilIiiKtmininuiimi 

3e as 

46 PRINT STSINCK32,--'); 

56 PSINT-» WLCOt* TO WWCOH BUBBLES «" 

£8 PRINT STRJNC«32,"«-> 

?8 PRINT* A DCfiDLY VIRUS IS FLOAT INC OOMW" 

68 PRINT'FROH TME SKIES INS!« COSSflnEft" 

98 PRINT'gUSSLES. TOUR TASK RS LASER' 

188 PRINT-COWWCeR IS TO SHOOT ALL THE" 

110 PRINT-BUBBLES BEFORE THEY REflCH THE" 

120 PRINT-GROW©. ONLY ONE HAS TO TOOCH" 

138 PRINT'OTUN FOR THE WHOLE WORLD TO BE" 

lO PRINT-WIPED OUT." 

158 IF INKEY8«" GOTO 158 

163 CLS 

178 PRINT. STRING*32,"«:>j 

188 PRINT-W UELCCX* TO CWVJON BUBBLES **' 

ISO PRINT STRINGK32.--"> 

2B0 PRINT-IMPORTUNATELY EACH TIME ONE IS" 

218 PRINT-HIT TUO THINGS HAPPEN- FIRST* 

229 PR INT" THAT S0BSLE GETS SMALLER, THEN" 

238 PRINT" IT BEGINS TO FALL FASTER." 

248 PRINT-ONE OTHER PR0BLEJ1 IS THAT LASER" 

250 PRINT-CRNHON CAN'T FIRE THROUGH CLOUD" 'PRINT 

248 PRINT-RLSO. AS TIW GOES ON. THE' 

27e PRINT-SKIN OF TME BUBBLES BECOMES" 

238 FRINT'WCH TOUGHER, RESUIRING nUCH" 

2S3 PRINT-KORE ACCURATE SHOOTING.* 

390 IF INKEY8-" GOTO 300 



3!3 as 

320 PRINT STRINSK32, ■•■>. 

333 PRINT' K 1CHJHE TO DRAGON BUBBLES «" 

3«B PRINT STRIHGK32,*»") 

358 PRINT-TO CONTROL THE CANNON USE THE" 

36e PRINT -FaLOUING KEYS-" 



">;•< — TftflVERSE LEFT FAST" 
">;■> — TRAVERSE RIGHT FAST" 
");■« — TRRVERSE LEFT SLOW" 
")JV — TRRVERSE RIGHT SLOW 
-)i*<SPACE BAR) — FIRE CANNON" 



378 PRINT STRINGTK03, 
398 PRINT STRINGS 83, 
390 PRINT STRIN5t'.83. 
480 PRINT STRIKC-K03. 
410 PRINT STRING«e3. 
429 IF INKEYt'*" GOTO 420 

438 as 

448 PRINT STRINGK32,*'"). 

450 PRINT'** WELCOME TO DRAGON BU88LES «' 

468 PRINT STRING*: 32, "-"3 

478 PRINT'THE GAME SCORES ARE DISPLAYED' 

488 PRINT'ftT THE TOP RIGHT OF THE SCREEN' 

493 PRINT-IN THE SEOUEKE GAME, NUMBER* 

VSt PRINT"CF BUBBLES LEFT IN THIS GAME;* 

518 PRINT-SCORE (DEPENDS ON RADIUS AND" 

T^C PRINT "ACCURACY >j AND TOTAL NUMBER OF* 

538 PRINT -BUBBLES DESTROYED." 

MB IF INKEYfJ"" GOTO 5*8 

550 FOR A-e TO 1 STEP -1 

5«e as<A) 

576 TIHEfee 

588 PRINT ei68,* * 

598 PRINT 817e,"GO0D LUCK* 

606 IF Tir*£R<)88 GOTO 668 
SIB NEXT 
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SOFTWARE FILE 



13 'LISTING I ~ BUBBLES — D.BERRY 


738 PUTCXGUN.C65-<XGUN+18,C75,8LflNX,PSET 


28 •txttt1tt*xtu*tTttttx****tttax 


748 XGUN«XCUN*rCVE 


x asa 


758 IF XGUN5C3 CR X5UNXC3 THEN WVE—HOVE 


4« xcuN»s^rovE«-5:H:>e^o«vttE«e 


?5? I- XGLW8 THEN 'GIN'S 


58 GUANTITY'3 RflO»13^RCC-l OWE»I 


778 PUT<XGl)N,C65-<X5UN+ie,C75,GUN,PSET 


63 OIK R3<8-8>->!CCU).Y<CO>.VEL(0U).RnKO0>>6gHt 18.12!. eU*«<ie#12?.C«<«>,a0fJ0<2 


788 RETURN 


6.85.BCLGUX26.B5 


79e REK FIRE FIRE GUN 


70 REM PASflrtETERS' 


888 TJMER-8 


88 C8««!288'C;«223 C2=-3 C3«3 C4»-2 C5»*2 C6»!79 C7-tW'CS-24e'C9«157 K8«J53'K1 


818 L;NE<0F,C65-<0F,YGUN5,PSET 


-!58 K2«26 


828 PLftY-O" 


S3 C«l)«"6«e«.2*" 


338 UNECOF,C«5-<QF,YGUN5,PRESET 


198 C* 2 5« -81121 1,2,' 


348 RETURN 


118 0r3)-"8»121S,2. ■ 


858 REN HIT? — DRAW CUT 


128 IMC4>--Bn221,2;- 


368 YfWX*8 HTES7-8 0F-XGUN*4 


138 PM00E4' SCREEN 1,8 COLOR O.tPCLS 


878 FOR Q-: TO OU 


148 GET<e,8>-<26.8>.SaOUD,G 


388 IF RHXQ5>8 GOTO 928 


158 DRflH-BH3,3;F2R16E2UlK3LSClU4mL3C41>2R6' 


89e IF<OF*<RA!5<S5*ACCXX<0.55 OR <GF-<R»C95»flCC5»«05> GOTO 328 


168 PAINT<18,65 


9e8 HTEST«1 


178 GET<8,e>-<26,85,CL0UD,G 


318 IF Y<05>YHSX THEN YKAX«Y< 5 K-9 


188 PUT<8.85-<26,8>,8C,PSET 


928 NEXT 


198 GET<28,179>-<28,1S7>,W,G 


93C IF HTEST»8 TKEN YGUN'i ELSE YCUN-YOO 


288 LIN£<e.8 5-<233, 1915,PS£T,B 


940 IF CF5XC THEN IF XG<XC«22 THEN IF YG<C9 THEN YC-K8'G0SU8 798 'RETURN 


218 PLflY'T:e,A9CCEDC8R,T233- 


938 COStB 738 


228 TTL*0U*1 


368 IF YGUN-! THEN RETURN 


238 GOSUB 318 


978 RE* RUB OUT I REDRAW 


2«e cosue 420 


988 CIRCLE* X(K5.Y<K55.RKXK5,1 


2M C0SU6 1178 


398 RAO<K>FIX<RftD<K5/25 


268 GOS-'je 1848 


1888 , ^£L<K5-VELCK5*2'X?K5«XCK5*<R«X75-45 


278 GOSUB 630 


1818 !F R«XK>>a THEN CIRCLE(X<K5,Y<K55,RA0<iO,e ELSE HIT-HIT+1PRESST(X<K5,Y<K5 


288 GOSUB 4*8 


5'X(K5"8<TTL»TTL-I GOSUB 1178 


298 IF TTL>1 GOTO 278 


1828 Dfl-DA+<VELCK5/fiCC5'G0SU3 1848 


388 IF TTL'I THEN GA-GA+1 RflO»RADt8. 73 ■ (10VE—3 XGUN-3 ftCCftK-8.23 IF flCC<8.S TH 


ie38 RETURN 


EN PCC-8.3 Pa$ GOTO 2?e ELSE PCLS GOTO 288 ELSE PLAY-T5j03000028"'PAINT<2, 1985' 


1848 REN KOUNT' PRINT DAMAGE TALLY 


CLSCGA) PRINT'YOU LOST" PR I NT "YOU SCORED ''PRINT FIX<DA5j" POINTS" PRINT HITi "0 


1858 PUK28$.25-<214,ie5.MB,PSET 


ESTROYEC'-EW) 


1868 PUT<216,25-C224.I8),MB,PSET 


318 REM DC IRC DRAW" CIRaES 


1878 DX«DA>SCftLE"1838 


328 XaOvO-8 


1 858 FOR L00P=1 TO 4 


338 FOR >! TO QU 


1398 Afl*-C«LQ> 


348 X<Q)-RN0<253-2»RftD5«RfiD 


1188 BB-FWDX'SCflLES 


338 Y<0)«RN0C48-RBD>*RPp 


1118 GOSUB 1358 


368 RAtX05»PAD 


1120 DX-0X-88*S;«.£ 


378 vaca5«t;/Rflo 


1138 SC<tE«SCBLE/:e 


388 IF XCB5>30 «*© X<g5<138 AND XCL3JO«0 THEN XCLOUDoX* 5-12 


1148 NEXT 


398 NEXT 


1158 PLRY'C" 


488 IF XCLOUD-C THEN XaOUO«173 


1168 RETURN 


4 -.9 RE-UR>I 


1178 REN HCOUNT.HIT TALLY 


428 RFJ1 DON 'DRAM GUN 


1188 AA«*"BM!93,2;- 


438 DRfiH-BK3.199;R89UIL89UlRe?'JlL89;B17.18S;US8108" 


1198 PUT<133,25-C201.18;,MB,PSET 


448 GETC3.1T8)-(13198:.GW,G 


1288 B8-TTL-I 


450 GET<23,1745-<30. I865.9L«MX,G 


1218 GOSUB 1338 


468 RE'URN 


1228 HA»--8flI81.2." 


478 REfl MCIRC-I10VE CIRaES 


1238 PiJT(18l.2>-f :S?.185.HB,PSET 


488 TIMERS 


1248 88»GWE 


498 PUT<XC.K15-<XC+K2,K85,BC.PS£T 


1258 GOSUB 1358 


5C8 XC-XCKRNCX35-25 


1268 flflt«'8H23S.2.- 


318 PUT<XC,Kl>-<XC*K2,l»>,a.AND 


1278 PUT<236,2X244.ie>.fB.PS£T 


328 RN*RMK9U> 


1288 B3«FIX<HIT/I8) 


338 IF (WIXRNX1 GOTO 638 


1290 MSUB 1338 


548 CIROECX<RN>,Y<»N>>,RftCKRN),l 


1388 RAt»'8K241.2 - 


538 PSET<X<RN5,Y<RN55 


1318 BB»HlT-<FIXCHI,'t355*13 


368 Y<RN5»Y<RN5«VEL<RN5 


1328 GOSUB 1338 


578 IF Y<RN»188-RflDCRN5 GOTO 388 


1338 PLAY'ADft' 


388 X<RN5-X(RN5*<RND<?>-45 


1348 RETURN 


398 IF X<RNX18 THEN >«RN>-ie 


1358 REM PRINTPRiNT ON SCREEN 


688 IF X<R» 55243 THEN X<RM5«243 


1368 ON 68 GOTO :383, 1398. 1488. 1418. 1428. 1438, 1448, 1458. 14$8 


618 CIRCLE<X<RN1,Y<RN55,PAD<RN>,8 


1378 B8«« - R3D7L3U7*-G0T0 1478 


628 P3ET<X(RN5,Y<RN>5 


1388 RB1«'8N+3.3;D7*'G0T0 1478 


638 IF TIfCR<I6 THEN GOTO 638 


1338 A8««-R3DX3D4R3-'G0T0 1478 


S4e RETURN TIMER CONTROLS SHOOTH GUN MOVEMENT 


14CC R8»«-R3DFv3R3U4L3- GOTO 1470 


£58 REN HCUNMCVE GUN 


1410 RBf«-D3R3'J3D7' GOTO 1470 


668 IF PEEK<C05«C1 THEN PLAVC". GOSUB 858 


1428 A8»-'RX3D3R304L3-C0TO 1478 


678 «Gt«INXEY« 


1430 RSI- "R3L3D7R3U4L3" GOTO 1478 


688 IF I1G8"" GOTO 73e 


S44e ABfR3D7- GOTO 1470 


698 IF «Gt«".' THEN M0VE»C2 


1438 HB»» 1 R3O3L3U3iBK*e.*3;D4ft3y4"'G0T0 1478 


786 IF HSt"\" THEN M0VE<3 


1468 A8»«-R3D3L3U3R3D7' GOTO 1470 


?18 IF MG»-'M* THEN SGVE-C4 


1470 DRPU Pfi»*aBi 


72e IF PK«-V THEN M0VE-C3 


1488 RETURN 



(continued from previous page) 

PMode4. In the lower modes the circles arc 
approximate to such an extent that with radii 
below about 15 their finned square shapes 
make useful gunsights. The Draw command 
is always followed by a string literal or variable 
which controls the movement of an imaginary 
cursor — up, down, left, right; plus diagonals, 
rotation, scaling and blank moves any number 
of screen points. 

The gun and cloud are formed initially with 
the Draw command then moved around with 
Put and Get. The score digits are produced by 
concatenating strings containing draw 
instructions with ones containing blank move 
instructions then using the result as the 
argument for a Draw command. 

Get copies graphical data from the screen 
and stores it in a predefined array. Put 
reverses the process. Put and Get are used in 
Bubbles to move the gun and cloud, the 
sequence being simply: Put blank sky where 
the gun is now; change the X co-ordinate of 
the gun; Put the gun in its new place, the 
cloud is moved in the same way. 

The program is broken down into a scries of 
subroutines starting with DCirc in line 310. 



Lines 10 to 220 perform the initial setting up, 
draw the screen, and cloud, set tally and score 
counters and set up a parameter list. 

The arrays used by the program arc as 
follows: MB stores a bit of blank sky used here 
and there to rub out characters and so on, X 
and Y are circle centres, Vel is circle 
'velocity", Rad is radius, Gun has the drawn 
"gun" Put and Get from it, Blank is again 
blank sky — this time big enough to rub out 
the gun, and Cloud and BCloud are similar to 
Gun and Blank. It is important to note that 
Dragon Basic only recognises the first two 
letters of a variable name so that, for example, 
Bcloud and BC are the same variable. Lines 
150 and 160 use Draw and Paint to fashion the 
nasty black cloud. 

DCirc sets up each circles' variables: 
X,Y,Rad and Vel. It also ensures the cloud is 
directly in front of one of the bubbles. DGun 
draws the gun and stores it in array Gun. 

MCIRC first moves the cloud then draws" 
out, moves and redraws a randomly chosen 
circle. Line 570 asks "has a bubble reached the 
ground?" then jumps to a line which 
terminates the program if true. 

MGun scans the keyboard and jumps to Hit 



if the fire key is being pressed. Notice the 
extensive use of parameters in this often used 
routine. Fire simply draws the line of "laser 
light" from "gun" to "target". This is called 
from Hit which calculates whether a bubble 
was in the way of the shot. It uses the present 
Accuracy and Radius values to perform the 
calculation. This routine produces a parameter 
YGun to pass into Fire which then draws its 
line to the point XG,YG. Lines 970 onwards 
change the parameters of a hit bubble. Radius 
is halved velocity doubles and its centre jumps 
sideways. 

DCount and HCount are respectively dam- 
age and hit tallies. They break the number 
passed to them into individual digits then use 
routine Print to display the values on the 
screen. 

Worm squirm 

J S Henry, 

Cranleigh, 

Surrey. 

THIS PROGRAM is called Worm and it runs 

on a fully expanded Acorn Atom in 4K. The 

(continued on page 173) 
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ANOTHER GREAT GAME 
FROM MICRODEAL - 
GUARANTEED TO KEEP 
YOU PLAYING FOR HOURS 
TRYING TO SAVE THE 
BEAUTY TROW THE BEAST. 
ROLLING BARRELS! 

KILLER FLAMES! 
LADDERS AND RAMPS 
TO NEGOTIATE IN THE 
BEST GAME EVER FOR 
THE DRAGON 32 
HOME COMPUTER. 
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AH Cassettes £8 each (including VAT fir Postage) 

AVAILABLE FROM DRAGON 52 DEALERS 'NATION WIDE OR ORDER DIRECT FROM 

41 TRURO ROAD, ST. AUSTELL, CORNWALL PL25 5JE TEt 0726-63676 [V? .O}^ 
Send 1st Class Stamp for FREE Software Lists for * iSSpA " 

Dragon and Tandy range of Computers. 








A two-minute operation 

turns your BBC Micro into the 

heart of a word processor. 



VIEW is a software program from 
Acornsoft (the software division of Acorn 
Computers Ltd., who designed and built the 
BBC Micro) that enables you to use your 
BBC Micro, together with a printer, as a fully 
operational word processor. 

View is supplied as a Rom chip that 
can easily be fitted to your BBC Micro by 
your local dealer, in a painless two-minute 
operation. 

Then, once installed, you only have 
to switch on and View is operating 
immediately. (You can easily switch back to 
normal computing with a single command.) 

Also included in the View package 
are two special books: 'Into View' that takes 
you by easy stages through all the word 
processing commands and explains the 




x'" 



A 




many ways in which View can help you, and 

the 'View Guide' which provides a quick 

reference to all View facilities. 

You'll find that View is, by any 

standards, a thoroughly professional system, 
yet still surprisingly simple for the 
beginner to master. 

The 'Spark-Jet Printer' shown 
in the photograph is the ideal choice 
of printer for your word processing 
application. Extremely quiet, it offers 
high resolution graphics from 

* monitor orT.V. screen and is available 

* now from dealers. 
If you'd like more i nf ormation, 

write to Acornsoft, 4a Market Hill, 
Cambridge CB2 3NJ. 

Or, for details of your local 
Acornsoft dealer, phone 01-200 0200. 
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THE QUEST on* of tno *ott exciting odvontur* 
48k Spoctrum Dragon 33 £5-00 



« cvrreaHy available 



ORB exciting max* adventure with varying monitor and treasure location* 
48k Speclrom Dragon 32 Vic 20 ♦ 16k CS'OO 



16 or 48k Spectrum Dragon 

3D MAZE exciting Hiroo dimenfionol mate g 

48k Spectrum Dragon 32 £5-00 

GAMES PACK roodroce. — 
Vic 20 £5-00 



ATTRACTIVE DEALER DISCOUNTS 
•ROGRAMERS 75% ROYAITI 
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In a place forgotten by time, the beating of wings heralds an incarnation too horrifying to believe - Terror Daktil 
4D. A game so terrifyingly real that you'll need all your courage just to remain at your 48K Spectrum screen. 
As the dreaded prehistoric monsters swoop down, intent on your destruction, a battered pistol and 
marksmanship are your only defence. 

You must fight for your life and as the sun sets, your chances of survival begin to slip away. For at night, 
you'll only see the gleam of their eyes! 

Terror Daktil 4D - a game beyond your wildest dreams; not just 3-dimensional graphics reachingout of 
your Spectrum to engulf you, but also the 4th dimension of time that turns day i nto menacing night at an 
alarming rate. 
Unbelievable thrills await those brave enough to enter the tost world of Terror Daktil 4D. 



Two more suonr A&K Spectrum pragfMMi 

PEN ETRATOR". immensely playable, yet very difficult and 
horribly addictive " - Computer & Video Game* 



THE HOBBIT "The Hobbit is fa r superior to any other 
adventure game available for the Spectrum" - Your Computer 
"A game by which future games will be judged ."- P.C.T. 



MELBOURNE HOUSE 

PUBLISHERS 



Melbourne House Publishers YC5 

Orders to: 131 Trafalgar Road. Greenwich, London SE 10 

Correspondence to: Glebe Cottage. Station Road, Cneddington, leighton Bumrd. BEDS LU7 7NA. 

□ Plea se send me your tree Catalogue. 

Please send me: 

D Terror Daktil 4D-48K Spectrum cassette - £6.95 

DThe Hobbit package-48K Spectrum cassette.full colour instruction 

manual and Hobbit book- £14.95 
1 nPenetrator-48K state-of-the-art arcadegame-£6.95 
I Please add 80p for post & pack.) I enclose cheque/money order 

£ or debit my Access card No. 

Expiry date : 

I Signature — 

I Name ~ 

Address — __ , — — — — 



Postcode 

Access orders on 24-houransaphone 
(01)8587379 Mj 



(continued from page 168) 

object of the game is to eat the zeros and miss 

the dots. There are always two zeros on the 

screen and when you eat one, another one 

appears. 

If you hit one of the dots a section of youi 
tail is cut off and another dot appears. Dots 
also appear after you have eaten 3 zeros. If you 
run into your tail or the sides you will lose a 
point. The game ends when you either run out 
of tail or trap yourself in your tail. The dots 
move randomly one at a time and there are 
machine-code sound effects. 

Use j to turn you left and k to turn you right. 
To master the turning always imagine yourself 
at the head of the worm looking the direction 



SOFTWARE FILE. 



you aie always travelling. Make sure also that 
you do not keep the button down too long or 
you will turn too far. Here is a breakdown of 
the program: 

1 95 : set up screen and machine code 
100-160 : move worm 



1000 1030 : set up zero 

1100-1120 : set up dots 

1200-1250 : check i» dead end or trapped 

1290-1370 : game over routine 

1500-1530 : move a dot at random 

1999-end : instructions. 
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Flight of Fancy 



M J Parrot, 

Stockport, 

Cheshire. 
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Tin-: GAME is for the Model R and is the 
traditional 501 down, finishing on a double or 
the bull. Lines 10,220 give the instructions for 
the game, ask the number of players and take 
in the names of the players. If there is only 
one, then player 2 is assigned the name Beeb 
(line 210) and the logical variable Beeb is set 
True. 

After pressing the space bar (lines 230,240) 
the game can begin but we first have to draw 
the board. This is the most complicated part of 
the program because some trigonometry is 
used. Line 1 170 first sets minimum and maxi- 



mum values for X and Y so that the cross-hair 
cannot wander off the edge of the screen. The 
two variables Dif and Mote are used to draw 
the cross-hair and move it around the board. 
Line 1 180 Reads the scores for each sector of 
the board into an array S in a counter- 
clockwise fashion beginning and ending with 
the 6 (at three o'clock). The origin of the 
graphics page is set to the centre of the screen 
and we are set for drawing sectors and circles 
around this central point. The radii which 
delimit the bull, the outer bull, the trebles and 
the doubles are set in line 1200 and two 
variables C and S are set to the cosine and sine 
respectively of 0.02 of Pi because the sectors 
are drawn recursively to save time. I used the 
triangle fill mode to draw five pairs of triangles 
in each segment since this nicely fills the 
screen leaving a clear image without unlit 
pixels. 



The main part of the board is drawn by a 
pair of nested For-Next loops. The outer loop 
— lines 1210-1280 — steps around the board 
in steps of 18 degrees. 

The inner loop — lines 1230-1260 — draws 
four segments within each sector by calling 
Procedure Sector. Within this loop the colour 
is changed alternatively between the two 
logical, graphical foreground colours and 1 
by the line 1240 which uses the variable K 
which was initially set in line 1200. On leaving 
the inner loop the logical colour is once more- 
changed to allow for the start of the next 
sector. 

Procedure Sector Moves the graphics cursor 
to the start X,Y of the segment and Draws the 
leading edge up to the point X 1 , Y 1 . The third 
point of the triangle 1 is calculated recursively 
and the triangles arc filled in. The next 
(continued on page 175) 
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ZX81 MACH I NE CODE ? CKSgffft 

ZX. ASZMIC rom transforms ZX81 into an "*:?*&£&>-&&**?"* 

Assembly Language programming unit !§?.£*%*■*'** c<s *?%** 

sue-'* - &&&**•%€> <• **z**- 

FULLSCREEN EDITOR "^ ^ , ^-- ' r ^ 

Sixteen shift Lcvs take you imo a world viith a woid proceuoi feel A blink tfUfMM moves at youi .,..* rQcKt" *" - ' 11 

command 10 control insertion, ruboui, line or string deletion. aiitoscroll & page flip up or down, Tc\t ^f_ 

block operations. Ulta-fast editing. '"■, ", 5- "* 

MULTI-FILE SYSTEM ,^»— u*. 

Declare as many flies as you like, with any names you Ike. *. they are automatically h.indled by the -v jj*t ' ^ *, ; >v ** ' 

Operating System. Merge ihem. delete them, prim, save & load them, A edit them hy name. Superb ^^S ~ ais* \ #& ca r ?.'"t,«S' 

slevihilitv with a simple but powerful system . B «*" t,x2 *•'* ' 

TOTAL ASSEMBLER If IrV**^* 

lull /.SO mnemonics, unlimited length label'.. OKC. A. 1 Ol directives, propel assembly Idlings with ****** ■* "i"' **" * «ff 

crrots flagged on screen or primer. Relocatable object code & dpttottv to raciliaiatc vro\vav«mMy. £39.35 **■-» -tiX'?** * "-" 

Interpretive immediate execution available , ' ^j*ilS&* -5* "\ **-"•$- ~- ^£ '*« 

POWERFUL DEBUG k gTft 1 1 8 1 ft * 

•Ml the usual dump, modify, fill & cops commands; plus breakpoints, single stepping, contest * l « %& 2S 5^ 9S ** * 2 **' 

control, the convenience ol interpretive execution mn.U full use ol the names in your program. ~"SiS !&. e^ ** 
Command Macros, autodump, and full operating sv-i. » interface. 

HIRES GRAPHICS CompPOCSVS limited 

253 » 144 resolution under piogram control 10 s'ive you truly convincing graphics. Wuh ihe povvei & m V 

llexihtlitv ol assembler von can really use this hijih definition. I enclose £39.95. Please rush me 2N. ASZMIC + manual. 

_ _ I enclose SAE. Please send me details of ZX.ASZMIC. 

MUCH, MUCH MORE CI, « Q0W p * yab " to Com f nc » t L,d - 

Ke|>cai function on a!l keys !>oiiblc height & fine pilch on primer. Cassette catalogue. 130 page Name 

"ASZMIC CrOI l>" manual with training exercises, discussion chapters, sample programs. . 

documented monitor routines & much refeieiice information. Communicate with Basic v ia cassette Address 

(skeleton programs with machine code in KHM) or via memory using the optional software swilchaMe 

dual ROM board available from Capital Computers 1 id it 1 ) • v.u> ASZMIC redefines the ZX8I 

hardware to give you an integrated development system with professional facilities which rival even 

very expensive systems. Win not get in touch fot more details? BOX No 3 YOUR COMPUTER 

ROOM 1.214, QUADRANT HOUSE. 
THE QUADRANT. SUTTON. SURREY. 



DOCTOR SOFT PRESENTS 
86/ • /. •' :; ' : . '.'•••' ".' \ 08 / 




•ALSO 

CURRENTLY 

ON PRESTEL 

VtA MICRONET 

800 








£7.95 

32K 

Wolf pack III 

A NEW CONCEPT, A NEW CLASSIC 



TRUE IN SPACE CUMULATIVE MOTION - UNLIMITED FREEDOM OF 
MOVEMENT. AMAZING COLOUR GRAPHICS & SOUND" 

SOMETIMES YOUR FIRST WARNING IS A LANCING DISRUPTER BEAM 
STRIKING FROM BEYOND VISUAL RANGE, SOMETIMES THEY MATERIALISE 
CLOSE AT HAND. YOU ARE EITHER QUICK OR DEAD!" 

PROWL LUSH STARFIELDS COMMANDING A MIGHTY FLEET OF DEADLY 
STARCRUISERS. CAREFULLY PLAN YOUR STRATEGY. SWITCH CONTROL 
FROM SHIP TO SHIP. EACH HAS ITS OWN MISSION. ITS OWN DESTINY. 

SEEK OUT LETHAL ENEMY BATTLE STATIONS. PLANETS. CRUISERS & 
PHANTOMS USING BASE STATION RADAR & TARGET DATA. 

FIGHT TO THE DEATHI DETONATE THE ENEMY FOR A HARVEST OF ENERGY 
TO TRANSPORT TO BASE. LOSE, & RISK A RESCUE UNDER HEAVY FIRE! 
FEATURES INCLUDE: REAL & ENHANCED TIME, DOCKING. REFUELLING. 
ROTATING BASE STATION, METEOR STRIKES, RANK & PROMOTION, DAMAGE 
REPORTS CREW COMMENTS, HYPERSPACE WARP BETWEEN GALAXIES & 
SEPARATE BRIEFING PROGRAM. A TOTAL EXPERIENCE! 



OTHER DOCTOR SOFTWARE FOR BBC MICRO 
747 32K £635 
KREMLIN 32K £6,95 
HARMONY 16K fljJJJ 

ROYALTIES 







store.. 



ACXMSIABLE TO 
•JHRCF ANGLES (r 
TWO WIGHTS 



GROOVtOfOR 

STACKING —1 




: 



tWX BIOVVN FLIGHT SIMU.A-OB BY THE SAME 9 A 
CAPTAIN WHO WROTE THf FAMOUS ATOM PROGRAM 

3D MOITI LEVK MAZE ESCAPE VYrTH GREMLIN K0MBATI 
MAPS. SKILL UVHS. STANDARD OR RANDOM STRUCTURE 

OrUGMIfUL. iNMNITf. SAVEABLE PATTERNS Of UGMT 

b SOUND 



THf DOCTOR PAYS TOP ROYALTIES f-OH TOP 'MBOKAMSt 
ALL POPULAR MACHINfS. ALL TYPES Of SOfTWARE- 



no fxTHAS' au fwcts foiiy inclusive 



CHEQUES b P.O. TO: 

DOCTOR SOFT 
2S8 CONEYGREE RD 
STANGROUND 

PETERBOROUGH PE2 BLR 



OO0 



MICRO 



MicroBase. Fits your computer 
into your home. With style. 

MicroBase. Crafted in solid mahogany, hand polished and superb quality. 
Complete with fitted nylon dustcover to suit TV's with up to 14 screens. 
MicroBase suits most computers - Sinclair, BBC. Atom, VIC, Oric. Dragon, Lynx, 
etc. .plus room for accessories. Price £20. postage £2, VAT included. 



TOR 



ADVANCED SOFTWARE 



To Order... 

please send your payment to: 
Peter Furlong Products, Unit 5 y. 
South Coast Road Ind. Estate, 
Peacehaven. E.Sussex BN9 8NA. 
Tel. (07914)81637. ACCESS. VISA. 
Please state make of computer. 



Dealers... 

MicroBase will enhance your 
displays and your profits. 
Check out our special offer. 

Custom display units supplied . 
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(continued from page 1 73) 
triangle 2 is drawn and then on the next pass 
of the loop two new points are calculated and 
two new triangles arc filled in. In this way 
each segment of each sector is drawn using 
pairs of iriangles. 

Lines 1 290 and 1 300 print the scores — the 
array S — around the board by calculating the 
necessary points on the circle, and slightly 
adjusting the position for the numbers 18, 13, 
10 and 15 so that the board appears balanced. 
Note that the Text and Graphics Cursor were 
combined in line 1190. Line 1360 draws the 
wires around the board using the Procedure 
Circle with the necessary radii being passed to 
it. The only thing left to do is draw the bull in 
the centre; again done by the Plot 85 
command. 

The game proceeds by a set of nested 
Rcpeat-until loops. The outer is controlled by 
the logical variable Finish which only becomes 
true when the player elects to end the game in 
lines 580, 590. 

The next inner loop — lines 340-560 — is 
controlled by the logical variable Gameover 
which is set true in Procedure Totalise if the 
scoring is okay for a permissible finish to the 
game. 

The next loop in is controlled by three 
variables, Dart, Gameover, and Bust. The 
latter is set true in Procedure Bust if the 
cumulative score — the variable TScore — for 
the three darts — controlled by the counter 
Dart — is greater than the score — Score 
(Player) — already obtained by the player. 

In the innermost loop a series of Procedures 
first move the cross-hair around the board 
using the GCOL 3 command to first draw — 
line 980 — and then erase — line 1000 — a 
cross at a position X,Y which is randomly 
moved in a Repeat-Until loop unless the 
player moves it. 

Within this loop a check is made — line 



1050 — to see if the machine should play, in 
which case Procedure Mygame is invoked. 
Here a series of simple If statements is used to 
make a decision about where to land a dart. X 
and Y are set but to make it fairer X and Y arc 
randomised by the same degree to which the 
cross-hair's movement is subjected. 

Line 420 checks to see whether a wire has 
been hit. Because they were drawn in the back- 
ground colour 2 — yellow — line 470 has to 
reset the logical variable Wireflag back to 
False if the point was really off the board or in 
the 25 region. This could have been allowed 
for in line 420. Note that the darts are drawn 
in yellow on a black background and so hitting 
a dart can result in a zero score and the 
message "wire". The rest of the program is 
concerned with drawing the dart, writing the 
score of each individual dart, and writing the 
scores of the players together with their 
names. The only complicated part occurs in 
Procedure Score. Here the position of the dart 
is first remembered by the arrays DariX and 
DartY for subsequent removal and then the 
radial distance of the dan from the board's 
centre is calculated in line 680. A series of Its 
then checks this radial distance R to provide 
initial scorings. The order of these is quite 
important because the number of checks can 
be kept to a minimum. Thus scores of 50, 25 
and arc easily checked. After checking — line 
710 — for the wire having been hit, the angle 
measured anti-clockwise round the board from 
the middle of the 3 o'clock sector — that 
scoring 6 — is calculated by the ACS function 
— line 720 — which may have to be adjusted if 
the dart is in the bottom half of the board. 

The next line, 730, essentially takes this 
angle Theta and divides it by PI/ 10 to 
calculate which sector the dart is in and 
therefore which array element will provide the 
score. PI/20 is subtracted to allow for the 
counter-clockwise rotation around the circle. 



Now here comes the slightly non-mathematical 
"adjustment" to make the scoring right. If the 
dart were to land in the bottom part of sector 6 
the measured angle would be slightly negative 
and so 1 should be added to the calculation to 
give the array clement. However, because of 
the way the sectors were drawn, the 
trigonometry is slightly awry and so I only add 
0.7. This makes the scoring correct as it 
appears on the screen. Having found which 
sector the dart is in, it is an easy matter to 
check for doubles and trebles by looking at the 
radial distance from the centre of the board — 
lines 740-750. If the score is a double then the 
logical variable Double is set true. Note that it 
is also set true if 50 is scored because it is used 
to check for a legal end to the game in line 
1560. 



Synthesiser 

Andrew Parker, 
Warrington. 
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This program uses all the features of the 64's 
sound chip, using the whole of the keyboard i* 
play like ;i musical instrument 11 occupies 
10K of memory. The keyboard is set out as 
(continued on page 176) 
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(continued from page 175) 
shown in the diagram, the keys from Z to the 
oblique stroke acting as normal notes and the 
keys S, D, G, H, J, L and , acting as the 
sharps. The same is true for the top two rows 
of keys. The sharps are on 2, 3, 4, 6, 7, 9, 0, + , 
£ and the CLR/HOME key. This gives a 
range of just over three octaves. 

The waveform can either be triangle, 
sawtooth, pulse or noise. These govern the 
shape of the sound wave. The attack-decay and 
sustain-release determine how long it takes for 
a note to reach its peak volume — attack — to 
fall from its peak volume to sustain level — 
decay — how long it stays at this level — 
sustain — and how long the note takes to fall 
from the sustain level — release. 

The waveform can be changed during the 
running of the program by using the function 
keys (sec program listing). The instructions 
are contained in lines 10-95. Lines 100 to 230 
read in the high and low frequency values into 
an array. The place in the array into which the 
note is placed is governed by the value in the 

Tape examiner 
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M Salmon, 

Abingden, 

Oxfordshire. 



i?l>?f;m 



1-10 
11-12 

13-14 
15-16 
Bytes 



THE SPECTRUM saves files as two blocks — 
header and data. The data may be of any 
length and could represent anything, so the 
header is needed to tell the Spectrum how to 
interpret the data. The header is composed of 
17 bytes, as follows: 
offset description 

file type: - program, 1 - number 

array, 2- string array, 3 = bytes 

filename in ASCII 

total length in bytes of data to be read 

in 

special 

program length in bytes 

13 and 14 are used for any specific 
information required. For type files it 
contains the auto-run line number — unless it 
is more than 32767 which signifies "load only. 
For type 3 files it contains the start address for 
Load "" Code with no parameter. For types 1 
and 2 only byte 14 is used. This contains 
packed information for the aid of the floating 
point calculator. Bits 0-4 give the ASCII code 
minus 64 of the original array saved and bit 6 
tells what type of array it is (0 = number, 
1 = string). Bit 7 is always set. 

The table above is given with offsets as the 
method used for reading files from tape is by 
calling a routine with a buffer pointed to by 
the 16 bit index register IX, 

The program contins a small 
routine to do this: 



machine 



175 


XOR A 


55 


SCF 


221,33.16,127 


LD IX,32528 


205.86,5 


CALL 1414 


201 


RET 



This is set up by lines 10-30. Line 40 sets B to 
point to the buiTer and sets up a user-defined 
function to extract a double-byte number from 
an offset X. 

Line 50 calls the machine-code subroutine 
and the Spectrum waits for a header to come in 
from the cassette port. 



keyboard bufier {location 197) for that key. 
The main locations are: 

54296- Volume control 

54273-High frequency 

54272-Low frequency 

54276-Waveform 

54275-High pulse 



54274- Low pulse 

54277-Attack/Decay 

54278- Sustain/ Release 
These locations are used for voice one only, 
voices 2 and 3 have different locations. In Line 
462. Poke 198,0 clears the keyboard buffer 
after each key. 
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RESD 



lO CLERR 32S11 

SO FOP »=32S12 TO 32S21: 
b: POKE a.b: NEXT * 

30 DfiTfl 17S,SS,,2.il,33, 16, i*i7,a 

4-0 LET b=32S20; PEF FN * 1 < .< =PE 
EX <b+x> +266*PEEK (b+xtl) 

S0 RONDOHIZt USR 32513 

6© LET c -PECK b 

70 IP c>3 THEN GO TO SO 

30 PRINT "FiUn»»«: "; 

&0 FOR a»b*l TO b + 10: PRINT CM 
R* PEEK »; : NEXT o 

I00 print : print this +; ■• > ype : 

lift CO SUB- lO0OtlO0»C 

120 PRINT : PRINT 

125 POKE b,255 

1O0 GO TO SB! 
1OO0 PRINT "pfosiin" 
1010 PRINT "Total ter>9th: ",FN a 
til) ; " by tes" 
loao PPINT "Progran length: ";FN 

1030 IF FN 3 (13) >-9S>SS THEN PRINT 

Load dftU": RETURN 
1040 PRINT "Runs (res line FN 
3 < 1G> 

1CS0 RETURN 

1100 PRINT "nunber array" 
111© LET «* = ■••: OO TO 1220 

1200 print "character array" 

15:10 LET a*="*" 

122» print "Array length: ";FN a 
'ID;'* bytes" 

1230 LET d=PEEK (b + I-. 
124.0 PRINT "Original arra-j r,3»«. 
";CMR* fS4*-32* tdy3a-lN7 vd^32>) 
> .. a* 

12S0 RETURN 

13H>0 IF FN Atll)=&912 RND FN » ( 1 
3) =163S4- THEN print "screcr. inag 

RET URN 

■bates" 
Start address. " ; FN 



1310 PRINT 
1>20 PRINT 

r. I 13) 

1 ^30 PRINT "Length 

t>y l e s ' ' 
iS4-0 RETURN 



FN 9 111. 



Line 60 extracts the filetype and line 70 
skips the output section if it decides that this is 
not a header. Lines 80-100 print the filename 
and line 110 chooses the appropriate routine 
to use for decoding on the basis of the filetype. 
This means that it is vitally important that the 
routines starting at lines 1000, 1 100, 1200 and 
1300 remain at these tines — otherwise 
numbering is unimportant. Line 1300 is the 
only other interesting point — it automatically 
decides whether a bytes file is a screen image 
or not. 

Spectrum owners with an understanding of 
machine-code and a good disassembler should 
find the area of the ROM between 4C2 and 
9F3 — hex — interesting to inspect as the tape- 
handling routines arc self-contained. I would 
advise starting at 605 hexadecimal as this is the 
highest level of tape handling. The prospec- 
tive decoder should be helped by the 
knowledge that the low byte of TADDR will 
contain a byte ranging from E0-E3 
corresponding to the keywords Save, Load, 
Verify and Merge respectively. 



Memory man 



TR Carey, 

Southampton, 

Hampshire. 



m^iti 



IF YOf want to know how much memory has 
been used by various things this program will 
run on any ZX-81 but it is not really suitable 
for the IK machine as the memory is very 
limited. Lsing the memory map on page 177 
of the ZX-81 manual and the systems variables 
on pages 177/9. The systems variables arc 
used to find the addresses of different parts of 
the memory. This program is very useful 
when writing programs and it can be removed 
afterwards. 

9396 PRINT TAB 8;"ZX 81 MEMORY", 
„"T0TAL RAM",{{PEEK-16388 + 256'P 
EEK 16389) 163841/1024;" K" 

9997 PRINT ./'BASIC PROGRAM", (PE 
EK 16396 + 256* PEEK 16397) 16509;" 
BYTES" 

9998 PRINT ./'VARIABLES", (PEEK 1 
6404 + 256'PEEK 16405) {PEEK 16400 
+ 256*PEEK 16401) 1," BYTES" 

9999 PRINT,, "SPARE MEMORY", {PEE 
K 16388 + 256* PEEK 16389) (PEEK 16 
404 + 256*16405);" BYTES" 

Definer 

Brian Etherington, 
Hans/ope, 
Milton Keynes. 



'J 



THIS IS A MULTICOLOUR character definer for 
a 32K BBC Micro. The cursor is moved 
around an eight by eight grid to define a new 
character. As new pixels arc added or deleted 
from the new character, the VDU statement 
parameters are updated on the right-hand side 
of the grid, in line with each of the eight grid 
rows. Similarly, the character is displayed in 
mode 2 graphics to the left of the larger grid. 
At the bottom of the screen in a 16-colour 
paint palette, the current ink colour is 
indicated by the arrow. The ink colour is. 
changed by pressing the space bar. In this 
(continued on page 179) 
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THE CURSE 

"Know, Oh Prince . . . 
There was a time when the 
world cowered in the shadow of 
the Dark Ring, Shedir, and the 
people cried out for a hero. 




THE LEGEND 

"... and it was foretold that a 
hero would come at last. An 
adventurer, maybe a great wizard 
or yet a lowly thief, maybe the 
son of man or mayhap of 
elvenkind . . ." 



THE RING OF 
DARKNESS 

The game created to be the 
most complete, enthralling, 
addictive and detailed adventure 
ever written for the Dragon 32. 
A whole graphic world (of 
nearly 3,000 travel days) with 
kings, princesses, mad jesters, 
evil rangers and dangerous 
quests will unfold before you. 
Across ocean, river, mountain 
and forest you travel, to trade 
in many towns and dare the 
depths of vast dungeons (more 
than 9 levels deep with over 20 
different creatures in hires 3-D 
graphics) in search of strength 
and fortune. 

Many hours of mystery, 
suspense and raw excitement 
await you, and of course, you 
may be the hero (or heroine) of 
whom the legend foretold. 

"The most impressive adventure 
tested . . . soon displaced 
breakfast TV in our house" 
Your Computer (April). 

AND FOR REALLY HUNGRY 
DRAGONS: 

PEPPER'S GAME PACK 

Trap a wizard, fly a trecherous canyon, zap huge blue 
mushrooms, bash bricks, crack codes and trap the chessboard 
runner. Six great games on one cassette. Fantastic value. 

DRAGON TREK 

Take command of your own starship and seek out the enemy 
fleet. Features mixed text and graphics in high-resolution, 
"excellent value for money ... the title sequence was 
magnificant" Your Computer. 

ARTIST'S DESIGNER 

A complete high-resolution graphics utility. Features include 
keyboard or joystick control, circles, paint, shape replication 
and text merging, ideal for software development, education 
and home video captions. 

WINTERSOFT 

Dedicated to the highest quality 

software and customer service. 

Tel: 01-928 5945 and 01-633 9611 



4$& 



WINTERSOFT, 
PEPPERS GAMES PACK. 





luce intricate designs m high resolution gra 
hem on Cassette. 

ludes joystick or keyboard 
■ les. paint, and shape repiieai 
t>LU$: Text merge label- tucotional. 





All prices include P&P, VAT and the WINTERSOFT 
guarantee of quality and reliability. 

Available from good software outlets. 

Dealer enquiries welcome. 

Post coupon now to: 

S.W. WINTER & CO. LTD. 
101 Westminster Bridge Road, London SE1 7HR 

Please rush me copies of (tick box} 

□ The Ring of Darkness £10.00 

D Pepper's Game Pack £7.95 

D Dragon Trek £6.99 

□ Artist's Designer £6.99 

I enclose Cheque/P.O. for: L 

NAME 

ADDRESS 



dp 









Micro-Professor 

THE 64K COMPUTER 
THAT SPANS GENERATIONS. 




Micro- ^B 

Professor 

Peripherals: ^ 

■ 55 Key, full-size keyboard 
with single stroke BASIC 
commands. 

■ Floppy Disc drive. 

■ Thermal or dot matrix printer. 

■ Joystick controls. 



Thecomplete'family' 
micro-computer 



The Micro Professor is truly a family 
computer. With its powerful 64K RAM 
and 16K ROM(including 12K bytes for 
BASIC) it can handle the needs from the 
children to the office environment. Since 
the Micro Professor runs most of the existing 
APPLE II Software you will never be at a loss for 
home management and entertainment programmes. 
You and your family will also want to explore the emerging 
worlds of computer music, art, design and animation. 

The Micro Professor can do all this and more. 

In business, the Micro Professor can be a valuable tool at work with its capability to handle 
APPLE II Software you have access to a wide range of programmes such as accounting, payroll, 
job costing and inventory control, or if you have a special problem unique to your business you can 
write your own programmes in BASIC or go to high level languages such as PASCAL, FORTH, LOGO and PILOT. 

16K ROM(includes 12Kof BASIC)makes it easy. 

The kids will love the excellent range of games available, 120 at present and growing all the time, plus with the 
knowledge that the Micro Professor is capable of handling APPLE II Software they can possibly relate to the 

_ APPLE II computer they are using at school. With its six colours plus high and 

IjPB^j^^f l^\ — _ _^_ ■■ low resolution graphics the Micro Professor will sustain the 

1pwV^^£^ 1 most enquiring mind to explore the world of 

->T^fcw^^L>^*-i^^^ |M fv^J i 1 ^" computer aided design. 

Apple II is a trademark of Apple Computer Inc. 

„,„.«.„ _ MASSIVE FOR A MICRO. 

SIRTEL 1UKI LTD., 19/24 Alfric Square, Off Maxwell Road, Woodston Industrial Estate, Peterborough PE2 OJP. Tel:(0733) 236010/233955 




(continued from page 176} 
way, overlaid multicoloured graphics charac- 
ters may be defined and automatically dis- 
played. The VDU parameters are displayed 
for each colour as you step through the paint 
palette. 

The program has been written in fully- 
structured Basic and makes extensive use of 
BBC Basic procedures. The only Goto state- 
ment in the entire program is at line 140. Note 
the procedure Cursoron at line 1200 redefines 
a different form of cursor to that which is 
normally available. I believe that this program 
represents a valuable software-development 
tool for the BBC microcomputer, and is 
unusual in that it allows for multi-coloured 



SOFTWARE FILE. 



character generation. In addition, the program 
is an example of good programming technique 
for those just learning the craft. Multicoloured 
characters can be printed using the VDU5 and 
move commands. The following example 
prints a character in red, white and blue. It 
assumes that characters 224-226 have been 
defined by the user: 
5 MODE 2 

10 BLUES = CHR$ 18 + CHRS + CHR$ 4 
20 REDS - CHR$ 18 + CHR$ + CHR$ 1 
30 WHIT6$ ■ CHR$ 18 + CHR$ + CHR$ 7 
40 AS = BLUES + CHR$ 224 + CHR$ 8 + 

RED$ + CHR$225 + CHR$8 f WHITES + 

CHRS 226 
50 VDU 5 
60 MOVE 640, 512 : PRINT AS 
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13 REM riiiiiiiiiiiTimiiriiiimiir.ciimiimm 

28 rem t * 

38 REM * MULTI-COLOUR CHARACTER OEFIMITIOM PROGRAM * 

43 REM * f 

53 REM * AUTHOR >- B. J.H.ETHERINGTON * 

63 REM * JANUARY 1963 * 

73 REM t t 

sa rem *i«m!ttt*mMm«mtt*«tmM*M**tt** 

93 REM 

tM ON ERROR RUN 

lid DIM «ID:«8,8>.R0Uy 15,9).SHR0E«<13> 

129 MOPE Z 

136 PR0C.INITIfii.ISE 

[43 PROC.IHPUT GOTO 148 

158 DATA RED-CREEN, YELLOW. BUUE,nnceNTfl,CrfiK-t»«TE,FLftSH BLACK-HHITE,FLASH RED- 
CYAN. FLASH CREEN-MAGENTA, FLASH YELL0U-BLUE. FLASH BLUE-YELLOW. FLASH MAGENTA-GREEN 
•FLASH CYAN-RED, FLASK UHITE-8LACK 

168 REM ttt*tt$Utttttxttttttitttttntttttttixtixittttttt$tstttirt INITIALISE 

176 OEF PftOC.INITIALISE 

188*FX4, 1 

198F0R IX'l TO 8 FOR J^-l TO 8 GRID^m.JV.^eMExT NEXT 

283F0RI>1 TO 13>ROU«15;,9>»e'REAO SHADE«< Vt ) ■ NEXT 

218X*-1;Y!;«1 

228 VDU 23.224, IFF. IFF, &FF. IFF, IFF, tFF,tFF,&FF 

238 VWJ 23,248.3,1,1.1,1,1.1,3 

248 VOU 23,241,8,8-8.8,8.8,129-235 

258 \W 23.242.255.129,8.8,8.8,8.8 

268 V00 23,243.192,128,128,128,128,128,128.192 

278 VOU 23,244. 16, 16, 16,1$, 84. 54. If. 8 

288PR0C.SCREEH 

298PROC-CURSOR0N 

388PR0C_M0VE<8.8> 

318PR0C.0ISPLAY 

328ENDPROC 

338REM tttiiitsiiitimtiixxttmmmttmwnTwmmittwmtt SCREEN 

3480EF PROC-SCREEN 

338CLS=C0L0UR 7 

368PRINT - CHARACTER DEFIMER" 

378 COLOUR 2 

388 PRINT TflB(8,14>,'U»« norwt cur»or"j 

39CPR1NT Tflec8.13)('«w»>*nt kern to'i 

488PRIWT 7ABO, 16 >. 'Position air***-.': 

418 PRINT TA&8. l8>;VUke a turt usin»"; 

42e PRINT TR8<8,l9>;-th« COPY ktt.'l 

438 PRINT TH80.21)*"Erti« « Mrtc uiln9"i 

448 PRINT TR8<e.22>i"th« DELETE kW."j 

458 PRINT TAB< 9, 24 ><'Pr«M. SPACE BfiR t**J 

468 PRINT TAB<8,25^"ch*n9« ink colour.', 

478 PRINT T«B<8,27);"Preti ESCAPE to"i 

483 PRINT TAB<e,28>;*<Jefine new chirtcUr'i 

498 FOR 1^-1 TO 15 COLOUR IV PRINT Tfi8< 1^*1,31 ),CHRK 224), NEXT 

588 INJ06 

sie pRoc.iNK 

520PRINT TA8<6,l);STRTHC«<8.CHRt<241>>. 

538PRINT Tft8<6.l3».STR!NCK8.CHR»(242)). 

348 YOU 31, 5, 2,248. 8, 18.248, 8. 18. 243. 8. 18. 248,8, 18. 248,8, 18- 248, 8,18.248. 8. 18 
248 

358 VOU 31.14,2,243,8,18,243,8,18.243,8.18.243-8,18,243,8,18,243,8,18.243.8.18 
,243 

568 ENOPRGC 

378REM *mmm(«mmtm»mmf*immmmmxi*ttxx**ti*»>4t INPUT 

583DEF PR0C. INPUT 

393 A»GET 

688 IF ft-tes fR0C-H0VE<-l,8>E»ePRCC 

618 IF A-t89 PR0C.f«V£<l,e>.EN0PROC 

628 IF ft-*88 F*OCJWE<0.-1> ENOPROC 

638 IF A»*8A PR0C.TOvEt8,l> ENOPROC 

648 IF A-&28 PROC-IWOENDPRO: 

658 IF A-t87 PROC-MARKC INK'S) 'ENOPROC 

668 IF ft»«,7F PR0C.nARX<8> 'ENOPROC 

678ENDPR0C 

688REM ttmrntiiiiitumtintiittnitiuiMiiMiiiitiiittTitnttttn move 

6980EF PROC.MOVE<XIHC^,YINCX) 

Taew-tt+xiNc: i n«r'.*YiNC>: 

718IF X*>8 X*«l 
728IF m<i #t*8 

738IF Y5;>8 Y7.*t 



748IF Y*<1 Y*<-8 

758 PRINT TAKX;-.*S,YV»l>j 

768CN0PR0C 

'78REfl mu*iitiutmxiMxii*XMmM«t»»itiniittntnnt»tm»irtxt mapv 

7880EF PftOC-MARwAJ:) 

7985F GRICWV'.-X^RJ; ENOPROC 

888C0LOUR f\X 

818V0U 224,8 

828IF GR105t<r^,XV.K>8 TINK:;«CRI0«r/.,XX)'CRI0«r^,X^>»8 proc.calc(tihk;;> 

838CR1 D*< YK . Xi ytV. 

848 PROC.OlSPLftY 

858ENOPR0C 

868REM tuttttt$uttt*ittttttttntttntutttttmtittt*utuutt*ttttttt ink 

8780EF PROCINK 

888PROC.CURS0R0Fr 

898C0L0UR 7 

988PRINT TAKINKV.+l,3e)i" ** 

918!(*CV.-!HKV.*1 

928IF IWOi>15 IWC4-1 

938PRINT TA&CI>#C5:*l,3e);CHRt<244); 

948PRIHT TABO.tl).STRINC«4e,' *>> 

950 PRINT TR8<e,ll>;SHA0£«aNltt), 

968C0L0UR INKX 

978PR0C-VDU 

983PRa-N0VE(8,e) 

998PR0C_CURS0RON 

leeeEHOPRX 

lOieREW i*»t»iufrtf*rn«t»«itirttirt*ir»iT<»««tf»*t«*t*«t*«Mt«Httt DISPLAY 
18280EF PROC.DISPLftY 

1838PROC.CUR30R.5FF 

1848PR0C.V0U 

1838 VOU 3 

1868 MOVE 192,847 

1878 VOU 9,12' 

18S8F0R 151*1 TO 15 

i89etF Davaix.syi P*0C.$»Miy.> 

U88NEXT 

1118 Vt>U 4 

1128 COLOUR IWft 

1I38PR0C_M0VE<8,8) 

ll4ePR0C.C<JRS0R0H 

llSeENOPROC 

1168 REM »u«tl«»«nim"<ii>""""i'M»mnm»«tmitiitti O^SOPOFF 

1178 OEF PROC.CCPSOROFF 

1188VWJ 23,8, 18.32. 8)8*8; 

1198 ENOPROC 

1288 rem uii i irnmiuu i nmi i muummi i MMutmtuMUui clirsorom 

1218 0€F PROC.CURSORON 
I220VCO 23,8,18,67,8,8.0, 
1238V0U 23,8. 11-4, 8j0;8. 
1248EH0PR0C 

1258 REM ntttttt*tt±iUtiUitTitTttiTtttttttnttiiitittn*ttttittiiittu 5.HCK 
1268 OCF PR0C.S»«3fcKA?:> 
1278 CCa 3,fti! 

1288V0U 23,fe'224.R0HWft^,l>,ROlfc<«S.2>.ROW«ft;:.3>.ROl.VAV4>.R0tf.rA*;.5i.RC*ryft 
%,e>,R8UVA%,7>,R0U5:CA;;,8> 
1299 MOVE 192.847 
1308 VOU AV224 
1318 DIDPROC 

1320 REN ««MtmiiiituNiiimuiii»iiii.iiiiiiu.i:iMiiiiiituiittt CALC 
1338 OEF PROC-CflLCftJO 
134eR0UVA*.9>e 
1338F0R I36-1 TO 8 
1368R0U*: A 1 '., !?;>•« 
1378F0R M*l TO 8 

13SC1F CRI0^<l^,J'-.>^«!'. RC«WAX,IS>«RO»P!<A^.Ii'.>*(2-<8-j;;>>.R0ir',<« , .,9>"l 
EXT 



1418 REM m*«mti*»tittm»T«»ii«*rnfi«ittt»irrfrmummm;mtiit* :W 

1428KF PROC.SW 

l438PROC-CALC<IMft> 

I448C0L0UR 7 

I456F0R I5-.-1 TO 8 

1468PRINT TAB< 15.1^*1 >;' ', 

1478PRIHT T8B<I5.i;i+l>jR0UVlWrt-..r.^. 

I488NEKT 

1498EMOPROC 



Rally racer 



DJC Breslin, 

Byfleet, 

Surrey. 



amx 



Here is a program for the Acorn Atom which 



tests a player's ability to steer down a twisting 
lane. Using a combination of Atom Basic and 
resident assembler, the program uses under 
2K of memory, and also graphic mode 2a — 
colour — so the screen RAM and floating 
point ROM must be fitted. The road is shown 
in a 3-D image as white dots and every time 
(continued on page 181) 



10 


IF ?TtS>9<>0 W=0J?#99=0 


2@ 


COS . s 


30 


(2=0 


40 


DIM LL5 


50 


F.J*0TO20;LL<J)s-l;N. 


60 


P. $21 ; F. J=1T02j P=#2800 




(listing continued on page 181) 
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"IT LOOKS NICE BUT WHAT 

THE HELL CAN I DO WITH IT?" 

Every zx spectrum Print" n'Plotter Jotter has 100 pages of finely 
printed screen grids, 

50 for the high resolution screen. 50 for the normal character 
screen. 

With these at your disposal you can plan practically any graphics print- 
out to program Into your computer. 

The high-resolution plot grid shows every one of the 45,060 pixels' 
Every one printed. Every one with Its coordinate numbers. This gives 
you enormous graphics power to DRAW, PLOT, CIRCLE, PLOT OVER and so 
on in any position or screen building up graphic drawings, charts, maps 
... in fact anything without the complications of guesswork, integer 
out of range, or wrongly positioned pixel colours which change PRiNTed 
ink characters) 

The normal character PRINT grids on the other hand will allow you to 
be specific about print at. tab, print over, screens and ink/ paper in 
direct co-ordination with plot . . . you see every page Is printed on high 
quality tracing paper . . , ideal to overlay on to illustrations and copy' 
or co-ordinate. 

And there's another bonus, because each page contains 24 user- 
definable grids — 2400 per pad! 

With 50 pages of plot grids, 50 pages at print grids 2400 user- 
definable grids, a set of colour pens, a printed PIXEL RULER and our 
Special Offer of demo programs, its the best value in zx graphics 

PROGRAMMING. 



"NOW WHICH KEY DO I PRESS 



Ever forgotten which key to press when playing a game? 

Do you suffer from a mind-boggling mass of programmed keys? 



functions? if so. we have just the thing for your zx spectrum. 

a pack of Print n'Plotter Keyboard Overlays. 

Just write the function or functions under each key you programand 
keep the overlay for the next time you play the game. 
Of course there's lots of more uses you will find for ourovERLAYS, user 
defined characters, keyboard scanners, mathematical programs, 
business uses — to name just a few. 

There's ten overlays to a pack —so you can program with impunity! 
And they fit perfectly onto your standard zx spectrum keyboard. 
Each OVERLAY is printed with the cursor movement key directionsand 
ther 



oniauSooariMrf 








m j, ^^Jr^J^^JI 11 ^ ■■■ ■■■ «m «■& 

' Wk ^5 9i 

- «■;■' r I --' ppM — , 










l W *3ir* 



" PRINTER PAPER THAT WORKS? 
I DON'T BELIEVE IT!" 

Five rolls of our PRINTER PAPER will only cost you E10.95. And you will 
gain a great deal more! it prints beautifully, its not too thick, its not too 
shiny. Print is black — not grey, it actually feeds through the machine! 
See for yourself. Only £10.95 for 5 rolls. Beware of expensive imitations! 



"ZX81 GRAPHICS BETTER 
THAN SQUIGGLES AND BLOBS?" 

Disappointed with ZX81 Graphics? Perhaps you haven't explored the 
vast possibilities. 

Why not invest in a ZX81 jotter, film and our guide ZX81 Graphics 
programming made easy? 

The jotter is a 100 page pad of print grids and PLOT grids with all 
numbered co-ordinates. The film is a reusable matt transparent 



Ideal for overlaying and copying. 

The 24 page full colour guide will show you how to use the jotter and 
film to produce perfect low resolution graphics on your ZX81! 

So stopsqulggiing. Get a set now! 





"UUUCDC I* AN I fZETTUEM'?" zxspectrum jotter go £9.9S each 

■ InCnC VinJ 1 1 UC I I GUI i zx spectrum keyboard overlays @ p ? 95 per pack 

Post now or call at one of our retailers! Sb^Tp^^So™? 95P e3Ch 

S8S8 p f'!, n n t ^n p ^ t i r « prodLJCts ' 19 Borough ™ SSSpS!^ ■ 

riign sc, Lonaon bti ybt. 2X81 graphics programming guide- @£i.50eacn. 

zx printer PAPER @ £10.95 oer five rolls. 
i\i^m p " 

Remittance enclosed. Please Dill my Access/ 

... Barciaycard /visa /Mastercard no: 

Please note: Price quoted include vat, p&p for 

UK deliveries. 
TA overseas order please add 25% for additional 

Surface Mall. 



you can see and duy most of our products at; 
w. H. Smith (Computer stores) 
Buffer M lero (Streams m 01 -7 69 2887 1 
M(croware<ie<e«ter0555 29025) 
Dennys Bookshops uonoon K1 01-25 J 542D 
personal computer Scrv Ices iDarwenLanes0254 776677* 
Telford Electronics & Computing (Shlfnall 0952 4600081 
Georges BooKihop (Bristol 0272 2766021 
Microtech Systems (CHIIngham Kent 0654 5715211 
Northampton Home compu ter centre (0604 47 749j 
Philip Copley mi mossett w YorX'. 092a 273545! 
Darlington Computer Shop (Darlington 0525 4874781 
Lancashire Micros (Morecamo* Lanes 0524 41 14J5) 
North East Computers i Peterhead 0779 799001 
Photo-video (Hereford 0452 267997) 
Computers for All IRomfOfd 0708 752862) 
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SOFTWARE FILE. 



{listing continued from page 179) 



80 LLB JSR LL3;LDfl t>9R;CLC;R0L B9B.STR *t3-8>£Tf=l #3B1F;STR#3R1F 

50 JSR #FE71.LDfi «0;STR #90 
100 CPY S1;BNE LL1 

110 LDfl #9E;STfi #9©;CLC;RDC »9B;STR #9B 
120 -LL1 CPY 83;BNE LL2 
130 LDR #9F;STR #90;CLC;RDC *9B;STft »9B 
140 LL2 LOR *6wEt2,EORe4;STfi*60B2,KTS 
130 LL3 LDX fi0;STX «5B;STX #50j3TX *5E 
160 LL4 STX «5C 

170 LDfl »3rte0,X;5TR »Sfl,CLORDC #30; SEC; SBC S1;STR #39FF,X 
186 JSR LL5;LDX iSCiLDfi *39FF/Xj8rfi #5H; INL »5£ 
190 DEC #5C;JSR LL3;L>EC #5E; INC #3C 

200 LDX »3C;LDR #3B0fe(,X;STR #5fl;SEC;RDC «90,STfl *3RFF,X 
210 JSR LL5;LDX *5C;LUft #3RFF-X;STR MRjINC #3E 
220 DEC #5C;JSR LLSjWEC »5E 
230 LDX #5C;INX;INX;CPX 832; SHE LL4 

240 LDR #8?CE;iJRfl #87CF;r.iRfl #S7D0;ORfi #8?Dl;STfl *91,RTS 
250 <LL3 JMPC#3FE, 
260J;N.;P.«6 

2?0 C=0;L=0;B=#B002;H«2;K=1; r-#9E=l;?#9F»254 
280hCLERR2;COLOURl;?#9B=64; !#S?EE=-l,COS.d 
290 F . J=8T032 ; J ! »3A00=32+ J ; J ! #3B00=96- J ; N . 
300 LI.LL3-F. J"0TO1S0;WRIT;N. 



310*K"R. VJrti ?»9fl=K, F. J=0TOfl. R. *5+3; C"C+ 1 

320 IF C5;50e»0;H=H+l , '?*9t_=H-l, ?*9F=-H+l;GuS.d 

330 LI.LL0 

34b ?B"?B 4 

350 IF 7#9iO0;?#iS=?«l3-l,U.-» 

360 ?B=>?B4,N.;G.a 

370bP.«12'YOU SCORED "C" POINTS' 

360 IF C>W;U«C 

390 P." HIGH SCORE IS "W" ' " 

460 P. "PRESS CSPflCE BAR] FOR RNOTHEK G>J"' ;LI ,*FFE3;RUN 

4109F. J=0TO200;?B=?B 4S.R. ;N. ;L=L+1 

420 IF L*3;G.b 

430 G.h 

440dP.*r;IF H=2;&.460 

450 F. 0=110 H;MUvEU0-2)*2>,61,DRfirK<0-2,.*2>,iS3;N. 

460 R. 

478sCLEftR0;P.«30 

480 F. J»35TQ45, M0VE22, J; DRRW43, 40; N. 

490 P."" "*9"U.Mt-*rci" ' " 

500 P. "STEER YOUR CAR RS FftR RS YOU CflNDOWN THE ROtHO BY THE' 

310 P." KEYS 

520 P." C "*95" LEU 

530 P." 1 "*9S" RIGHT"' 

540 P. •'" PRESS SPACE BAR TO CONTINUE" 

550 LINK#FFE3 

560 R. 



(continued from page 179) 
500 of these disappear olT the bottom of the 
screen, the degree of difficulty increases until 
the player crashes three times. The score 
obtained and high score is printed and the 
game starts again. 



Extra tools 

Peter Barney, 

Letchworth, 

Hertfordshire. 




Users of Bobby Rao's toolkit machine-code 
routines for the Spectrum — page 77, 
February, Your Computer — may find these 
routines useful also. List 3 and list 4 are high- 
resolution left and right scrolls, but in each 
case, the byte listed as 55 or 63 — use only one 
— will scroll with wrap-around if 63, or with a 
white pixel from left or right, as appropriate, if 
55. This same byte Poked gives inverse 
characters with wrap around. 

List 1 and list 2 are high-res up or down 
scrolls, which may be of interest as they arc 
much shorter — 53 and 55 bytes — than the 99 
and 97 of the published routines. 

I have given the listings in decimal as I find 
these far easier to enter than hexadecimal. A 
suitable routine for entering the codes is given 
on page 180 of the manual. 



The trap 

Colin Hagreen, 

Orpington, 

Kent. 



mmm 



Trap is a game for two players, each player 
directing a line around the screen trying to 
force their opponent to hit one of the tracks 



Nl H L**b f- f 6Qr »i- 

uLt .* .'LC» 23*73»23*«rtE> 23*7»- 



41' 00 


SU* 12" 


















a3 IF 


iMfrl- 


"1- IM6N 


Ft>.E 


32333.01 


tXE 32363. <j 








to i* 


IWKH'u' THStl 


KAND0I1I2E USK 


(2400 










75 IF 


I»EV«- 


«- THEN 


PO»E 


32333.631 


l-0>E 


323*3.63 








80 IF 


;.'!• i 1 1- 


<j- T^c^ 


RANDOHIZC US* 












OS IF 


:•!• t- 1- 


»- TmEN 














90 IF 


Irj. t t i- 


1- THEN 


RANSCTXItE U3« 


Ji-SKO 










•75 IF 


INrEVt- 


r" TMIM 


F4KE 


-*2S5% 33i 


pott 


323*3,33 








IOQ IF 


IMKCY*- 


■r- I1CH 


RAHPOnlll 


J23SO 










103 eo 


ro »s 


















■ 10 (K 


TO ISO 


















c*t i-0 10 


-'II FOP 


>~o 


ro 311 POINT AT 


l.JlCMM < 


33-J»! 


NEXT j| NEXT 


123 fftlMI ftl 10,3i"Typ* u «v up 




|At ll.Sl- 


d 


tor do«*T 




T 12.91 


r 


Or rlqtlt 


-|«T 13 


.31- 


1 for left 


-|OT 


4.3| 


• 'Or 


■t*^t «s#in *iA! 


■■ .- 


» • 


*r ~r f «i-gvf«4 a i 


Ml 16. 


3| - 1 for 


nwr 


cm j«i- • icm« Mi 


* 


AT I7,3|- 


X 


c*nc*l» -iCMKf 34 


1" -lCHR» 3 


IV' RETURN 


















LIST 4 




















3232* 


33 


32921 


233 


32322 


•7 
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221 
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33 
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31 


32402 


64 
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84 
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9S 
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6 
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6 
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a 
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32 
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0. 


32*1* 


237 


32420 


104 


■^2421 


17 


32*22 


32 


32423 





32424 


23 


32423 


04 


32426 


93 


3242/ 


193 


32428 


16 


3242* 


290 


324 3V 


1 


32431 


32 


32432 


240 


32433 


9 


32434 


193 


32433 


1* 


3243* 


230 


3243? 


62 


32430 


7 


32*39 


132 
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formed or the boundaries of the court. Beware 
though as you can sometimes escape by 
cutting through a diagonal line. Be careful not 
to centre the joystick or you lose the game. 

To start a game both players have to press 
the fire buttons. The overall winner is the first 



to score 10 wins. The lower-case letters in 
lines 350 and 360 are typed as inverse 
characters. PCopy is used to store the courts in 
another area of memory and lines 120 and 1 30 
bring them on to the display faster than could 
be obtained by drawing them each time. 



> S REM (C) C. HAGREEN '8J 

18 PCLEflRS 

20 Prior, El. 3 

38 PCLS 

48 LINE< 8 , 3 >-< , 192 ), PSET ■ LINE-' 233. 192 >, f»SET ■ LINE-' 233, 8). PS 
ET'LINE-<e,B>,PSET 

30 PM0DE1.3 

68 PCLS 

70 PC0PY3 TO S'PC0PY4 TO 6 

80 LINE< 38-30 >-< 30, 138 ,. PSET ■ L 1 NE< 280 , 38 >-< 208- 138 >, PSET 

98 RS-0CS-8 
100 GOTO 280 
110 X"RN[X2> 
1Z8 PCOPY' X*2,+l TO 1 
138 PCOPY' X*2>+2 TO 2 
1«8 PftOOEl,!' SCREEN 1,0 
130 X-120-Yf^0.Xl«l00Yl»90 
160 X-X+2« JOYSTK' 8 »31 >-2*' JOYSTK< >< 12 ) 
178 Y<.Y+2X' JOYSTK' 1 >>31 >-2*< JOYSTK< 1 >< 12 > 
160 IF PPOINTCX,Y><M THEN 270 
190 PSET<X,Y,2> 



208 Xl»Xl*2f ' JOYSTKC 2 »3t >-2*' JOYSTK' 2 X 12 > 

210 Yl-Yl+2*< JOYSTKC 3 »51 >-2*< JOYSTK< 3 >< 12 ) 

220 IF PPOtNTCXl,YlX>l THEN 238 

238 PSET'X1,Y1,3> 

240 GOTO 168 

238 CS-CS+1 

260 GOTO260 

278 flS-RS+1 

288 CLS' PRINT" T R fi P" 

290 PRINTC128, "LEFT PLAYER 

300 PRINT(il9fj,flS P«INTe2l6,CS 

318 IF flS-10 OR CS-10 "HEN 330 

320 PRINT" PRESS BOTH FIRE BUTTONS' 

338 IF PEEK' 63280 X> 124 UNO PEEK' 63288 X >232 THEN 330 

340 G0T0118 

330 IF RS-10 THEN PRINT 'PRINT" 
INT" rlflht Plntr win*" 

360 PRINT PRINT 'PRINT- PRESS •nt*!— 

370 fW-INKEY«IF «»<>CHR»<13> THEN 370 

380 RUN 



•PRINT- 
RIGHT PLAYER" 



l«ft Plwir utoi" ELSE PRINT. PR 



YOUR COMPUTER. MAY 1983 181 



ADVENTURES WITH OVER 
4,000 LOCATIONS 

• Space Adventure 

• Role Playing Adventure 

• Single Player Adventure 

Over 4,000 locations on one adventure cannot be done on one 
tape! 

The first tape contains the graphics, the instructions, the 
preparation for travel and the first adventure. As soon as this 
adventure is finished you can order the next part. Please note that 
every part gives you at least two if not four different exits. 

You can stop the game any time you like. It is however not 
possible to skip parts because data are recorded and you need 
these to continue. 

There is always an option to restart when you found an exit, 
thus allowing you to find all the exits in any one module. 
TYRANT OF GRAHAM: an adventure in outer space. Try and 
find your way to the planet Shrahaim, The approaches are heavily 
guarded but if you can get through you will find eternal life and the 
conquest of the universe is yours. Maybe (but we doubt it) you will 
find the way to another universe, but only rf you enter the right 
black hole . . . 

TREASURES OF MOSHT: a single player adventure in the most 
fabulous country ever put on computer. Try and stay alive in a 
place where everything seems to go against you . . . 
TRAVELS IN RASHAN: a role playing adventure situated on 
earth before the cataclysms which happened before the 
precambrium era, some 600 million years ago. Travel through this 
ancient civilisation with its uncanny laws, stay alive and gather 
treasure. Then try and get back to your own time . . . 
Each Adventure, Module 1 : £4.50. 
Each further module also £4.50. 
Please add 50p per order for P&P. 

ADULT WEEKEND 

The game is played in a location where you might go to spend a 
weekend away from it all. You will meet other couples and decide 
what you want to do with your time. 

If you want it neat and tidy then this is possible. If you want it 
adventurous and perhaps a bit promiscuous then you can have 
that too. Up to you . . . 

If you a prudish then you can skip certain parts, if you are not" 
then you can take the plunge. Try it, the best game for grown ups 
ever written. Naughty, romantic, sporty, even a bit dirty from time 
to time... £7.00 +50p P&P 

All Games for Spectrum 16K/48K and Atari 400/800 will be 
available for Dragon and Oric-1 in May. 

COMMERCIAL SOFTWARE FOR 
SPECTRUM 48K 

Financial modelling, budgetting and forecasting program. 

All row and column arithmetic available. 13 cols. Rows dependant 

on memory used. The equivalent of 'Desk Top" or 'Micromodeller" 

now available for your 48K SPECTRUM. 

Inclusive of 45 page manual £30.00 

Ask for information about our ledgers (nominal, sales, purchases) 
and other accounts packages {petty cash, bank reconciliation, etc 
. . .) which are only £20.00 each and come with a fifty page 
manual. 

ASTROLOGERS 

Computerise now on Spectrum 48K. 

Full calculation program now available for Spectrum 48K. 

Ephemerides from 1900 to 2050 on different cassettes. Ask for full 

documentation. 

YACHTSMEN and other SAILORS 

Coastal navigation package now available for SPECTRUM 48K. 

Celestial navigation available end of May. 

Ask for full documentation now. £30.00 

VENN SOFTWARE 

133A High Street, Acton, London W3 6LY 




A NEW DIMENSION 

miCRn-RDBDT 

Robotics is a booming addition to microcomputing and 
now you can build yourself this inexpensive buggy type 
robot. Designed for use with most popular micros, 
including ZX81 and Spectrum, Zeaker will teach you 
about robot control, draw lines, explore, bleep, flash 
and even "learn" its way around; or just be a fun 

peripheral. A new dimension for computing. 
For constructional data and kit availability see 





SOUND with SINCLAIR 



MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZON X 
fc £25.95 

:nc1p&p&VAT 

+ The ZON X SOUND UNIT .$ completely seftcomainod and especially 
designed for use with the ZX 81. TIMEX Sinclair 1000 and Spectrum 
Computers. It just plugs in - no dismantling or soldering. 

*k No power packs, batteries, leads or other extras.* 

* Manual Volume Control on panel - ample volume from built-in loud- 
speaker. 

* Standard Sinclair - 16K Rampeck or printer can be plugged into ZON 
X Sound Unit without affecting normal computer operation. 

* Huge range of possible sounds for Games, Music, Helicopters. Sci-FI. 
Space Invaders, Explosion*, Gun-shots. Drums, Planes. Usera. 
Organs. Bells. Tunes, Chords, etc., or whatever you devise! 

"k 8 full octaves. Uses 3-Channel sound chip giving programme control 
of pitch, volume of tones and noises, all with envelope control. 

* Easily added to existing games or programme* using a few simple 
"BASIC" line* or machine code. 

-k No memory addresses used — I.O. mapped. 

FULL instruction* with many examples of how to obtain effects and the 

programmes, tupplied, fully guaranteed. British Mad*. 

•Sreepf witfi Sptctwm. you nv*d rt« Sptetrum ExHnthn Botrd Onttr 
No. Set - Prkt fS.30 incl. V.A. T. 



f-Tl 



Payment may be mad* by Cheque. P.O. 
Giro No. 388 7006 Postal Order or Credit 
Card. 



Export order* :- Bank Cheque. 
International Money Order. U.S. * or £ 
Sterling. 
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COMPETITION CORNER 



A £15 book token will be awarded to the first 

correct solution drawn from the competition 

bag. All entries must be at the Your 

Computer offices by the last working 

day in May. The name of the winner, 

the solution, and a competition 

report will be published in the 

July, 1983 issue of Your 

Computer. 

If you want to set a 
competition for Competition 
Corner, remember that the 
simplest solution should 
be calculable by a short 
program rather than 
by any other form 
of reckoning. 
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Troll gives 

you as many coins 

as you have 

diamonds 



A troll swaps 

your diamonds for 

an equal number of 

beads . . . then gives 

you as many diamonds 

as you have coins 



Troll takes 

one bead from you 

— then sends you 

up if you've any 

beads left: Else 

sends you down 



THE HALL OF 
THE TROLL 



HERE IS A map of the trolls' burrow — 
and you are out to make your fortune. 
How many coins should you pick up 
in the first chamber you enter to 
survive the trip with the most 
diamonds? As usual, all the 
passageways arc one-way, as 
shown. 



/^ 



BY ANTHONY 
ROBERTS 



If 



Troll gives 

you an emerald 

and as many 

diamonds as 

you have 

coins 



Troll takes 

one emerald and 

sends you up . . . 

but if you haven't 

any, send you 

right 



Troll sells 

you as many 

apples as you 

have money 

to buy at ten 

coins per 
apple 






Troll 

buys all 

your apples 

at 1 coin 

for each 



&fe% ! 



Take some — 

not all— of 

the 1000 coins 

in the store 

of coins here 



COIN 
STORE, 



Troll takes all 

your coins and 

returns them to 

the store: Takes 

all your diamonds 

and throws them outside: 

He then sends you left If 

you've any apples with you. 

If not, he'll let you go 

{and of course you can 

pick up those diamonds he's 

thrown away)— after 

counting the coins in the 

store. If there aren't exactly 

1000, he'll suspect foul play, 

and probably kill you . . . 



Competition 
results 



March solution. 







In MARCH'S competition to win a Lynx 
computer competitors were asked to complete 
the sentence, "A Lynx would bring out the 
animal in me because . . .". 

The prospect of winning a Lynx may not 
have brought out the animal in everyone but it 
certainly brought out the punsters, in force. "I 
could relion my feline instincts for purrfect 
programming", wrote G Bockhurst, while H 
Howarth suggested "It's the big-byte cat- 
grrreat grrraphics and a purrfect purrocessor 
to boot". 

The winning entry came from the 
appropriately-named Dave Bull, 86 Milton 
Road, Southampton, Berkshire, who wrote 
"It's the purrfect way to be an on-line feline". 

Some of the other puns were more obscure. 
We are still trying to puzzle out A Ridley's "If 
ewe bison, ewe kangaroo terrier-bull bvte otter 
it". 

More straightforward were M Glass's "It's 
ears ahead", and from A Patrick, "It provides 



the missing links to make me a cool Computer 
cat". 

Mrs Allcmand struck a suitably aggressive 
note, worthy of Marvel comics, with "as 
Catwoman I'd have power over those ZX-81 
jokers". E Jupp's entry, however, took a more 
relaxed line and confided owlishly "I wynx 
and blynx, but the Lynx thynx". 

Our problem setter slipped up with the 
Telepathic Dangers competition by setting a 
problem which had not one but two solutions. 
Two pairs of segments can be discarded from 
the cube of On'ey: C and E, and B and F. 
Many of the entries spotted the blunder and 
gave both correct solutions. 

We awarded the £15 book token to P 
Hoskins, 30 Springfield Park, Holyport, 
Berkshire. 

He enclosed a program for the 
Spectrum which not only worked out the 
solutions but plotted the diagrams of the two 
possible cubes. 
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only 



At last! The thing Jupiter Ace owners have waited patiently for. 

A minimum of 16K RAM plus the added benefit of extending to 32K by a simple plug-in 

module! 

Now you can start to program seriously in forth without the restriction of 3K RAM. 

Make no mistake. Not only is the pacer the first RAM pack for the Jupiter Ace, it is a totally 

professional piece of equipment. 

Look at just some of the features:— 

* 16K ram expandable to 32K * Professionally cased to enhance the look of your computer 

* led Power-on Indicator * Wobble free connection — no loss of programs! * A fully tested 
product * complete with 1 years full warranty. 
The NEW "PACER" is available now direct from STONECHlP ELECTRONICS. 
Write now for quick delivery by mail. 
Remember: For more power from faster FORTH . . . you need a PACER! i 

ONECHIPELEI ?ONICS, Name: 0EAt£R ***& WELCOME 

Unit 9, The Brook industrial Estate, Deadbrook 

Lane, Aldershot, Hants. (Telephone: 0252 318260) Address: 

Please forward me the following:— 

"PACER" ram packs for the Jupiter Ace© 

£29.95. 
16K expansion modules (to expand "PACER" 

to 32K)@ £19.95. 

I enclose full remittance of £ made 

payable to Stonechip Ltd. 

Please note: All prices include vat, Post & Packing 

for U.K. deliveries (overseas add 15%) 



STONECHIP 
ELECTRONICS 

"More ways to make more of your computer" 

Delivery approx 14 days 
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CHAMPIONSHIP 



CARNELL SOFTWARE 







WIN A FABULOUS 'WINGS' 
HOLIDAY FOR 2 TO FLORIDA. 

VISIT THE AMAZING NEW 
EPCOT CENTRE 

Volcanic Dungeon, the addictive adventure. People have 
been known to venture into its maze of caverns to rescue the 
Princess Edora again and again, If you are one of them, or 
wish to be, then you could find yourself lying on a sun- 
drenched beach in Miami for a week. Followed by a 
further week at Orlando, visiting Disney World and 
Epcot, So what do you have to do for all this? Just be the 
best Volcanic Dungeon player in the UK, that's all! Ten 
finalists will battle it out in the championship at the London 
Computer Fair, Earl's Court, in June 1963. But first you 
must prove you are worthy. 

Volcanic Dungeon is available on the 16K ZX-81, 48K 
Spectrum and Dragon 32. An entry form is supplied with 
every game. (Anyone who already owns the original ZX 
version can enter by sending a SAE for an entry form.) 
Order your copy NOW from CARNELL SOFTWARE, 4 
Staunton Road, Slough, Berks. Only £5.00 including 
P&P. Also available from good microcomputer stores. 

The 'Judges' decision is final and no correspondence will be 
entered into. All business associates of Camell Software, 
'and their relatives, are disqualified from entry. A copy of the 
rules of the Volcanic Dungeon championship will be 
supplied with the entry form. 
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DONTMISS THIS INCREDIBLE OFFER ! 

50 GAMES £995/11 



>"->.< 



CASSETTE 50 FOR YOUR MICRO 



$<e 



"9c 



CASS 



gTTE 



50 



M 



rJ 



V** «r.. 



GALACTIC ATTACK 

SPACE MISSION 

LUNAR LANDER 

PLASMA80LT 

STARTREK 

RAOAR LANDING 

ATTACKER 

GALACTIC DOGFIGHT 

2ION ATTACK 

IVASIVE ACTION 

0X0 

BOGGLES 

PONTOON 

SKI JUMP 

HANGMAN 

OLD BONES 

THIN ICE 



MAZE EATER 
ORBITTER 
MOTORWAY 
FORCEFIELD 

TUNNEL ESCAPE 

BARREL JUMP 

C AN NONBALL BATTLE 

OVERTAKE 

SITTING TARGET 

SMASH THE WINDOWS 

SPACESHIP 

JET FLIGHT 

PHASER 

INTRUDER 

INFERNO 

GHOSTS 



SUBMARINES 
ROCKET LAUNCH 
PLANETS 
8LACK HOLE 
DYNAMITE 
00 YOUR SUMS 
DERBY DASH 
SPACE SEARCH 
UNIVERSE 
RATS 
TANKER 
PARACHUTE 
JETM08ILE 
HIGH RISE 
THE FORCE 
XCHANGE 



TyW 



NOW AVAILABLE FOR 

ACORN 
ATOM 

ORIC-1 

SHARP 
MEW BR AIM 

hjibsaib 



sinnzlaii - 

SPECTRUM 

ZXB1 

LYMX 

DRAGON 
ATARI 

m ^— t » 0m <ONDlSCA 
UIPPKZ CASSETTE > 



w 



fe 



DIRECT MAIL ORDER FORM" 






iflfcj 



MINIMUM SIZE COMPUTER REQUIRED ONL Y 



CASCADE 

SOFTWARE 

CASCADES HOUSE 
BARGAN'S LANE 
LLANDOGO 
GWENT 
S.WALES NPS4PA 



oo' 



SUPPLY CASSETTE SO FOR 

I enclose cheque/P.O OR please debit my: 
Access Bare layc ard No 

Name 
Address 



> 



COMPUTER! 



MORE TO EXPLORE 

with EE computer "add-on" projects. . . 

REAL-TIME CLOCK for 

APPLE II 

and BBC micro 

Full constructional details in May issue. 
Software available. 




Hardware designs for all popular microcomputers 

will be featured regularly. 

EE knows how to 

make circuit building 

easy. 



Wmi 



mm 

EVERYDAY 

ELECTRONIC: 

and computer PROJECTS 



hhcM \ 

NURSE 1 



REE 



Compact, 
yes. but look 
what the MPF II 
still offers:- 

#64K RAM/ 

16K ROM 

• 6 colours ano sound 

• 3 display modes. 






i COMPUTER 



G> 



May even o© 

Applesoft 

Compatible. 

Assembly, Pascal 
Or Fodh language 
<S9 alpna numeric 
and function keys 

• Interface options 
including TV or 
video display, 
cassette/ 
cartridge. 
Centronic 
printer 




Ml Ihii continued in 
1.2*" 



NEWBRAIN 
MODEL A - 

£234 + VAT 
MODEL AD — 

£260 + VAT 
12" GREEN 
MONITOR 
E99 + VAT 



MICRO HOUSE- 
GREENHIIL INDUSTRIAL ESTATE KIDDERMINSTER- 
WORCS- Ter. (0562) 742142 



HorlScA« 

D es"lT%° H AR *»re£ 
24 Hours w,TH 't 



'ALSO SEE ADVERT ON PAGE 160' 

YOUR COMPUTER. MAY 1983 187 



SERIOUS CASSETTE SOFTWARE 


fro 


m 


MST CONSULTANTS 


DRAGON 32 {D) 


EPSON HX-20 (E) 


48K SPECTRUM {S> ORIC (0) 


BUY ANY TWO AT £19.95 inc. EACH - 


AND GET THE MAILER FREE! 


Mailer/Address Book ID) 


Home Accounts (D) 


Dedicated database prints 


Keep track of your house hold 


selected ranges of address and 


budget. Menu options include 


other (aljels by Searchkey and 


estimated £f actual budgets, up- 


Record Range. Screen and Print 


to-the-minute bank statements. 


options. Browse, Records, etc 


current balance, etc. Graphical 


£19.95inc 


representations of past & 




present month, printouts of 


Database (D.S.O.) 


surplus ft deficit etc. 


Essential card index filing system 


£9.95inc 


with sorts/searches by field. 




field totals, screen/print options. 


Invoices/Statements (Dl 


etc £19.95 rnc 


Prints superb documents. Dis- 




counts & VAT calculations on 


Database (E) 


invoices. Customer /Trader 


Superb database for PORTABLE 


address storage. User-defined 


EPSON HX-20. Away from the 


footer messages. 


office? Need access to your 


£19.95inc 


records? Take them with you! 




Choose your own headings 


Business Accounts (Dl 


Amend records, delete, sort. 


Transactions Lists. Debtor/ 


search, print, ADD them 


Creditor details, summaries. 


together. Total flexibility, at 


searches. Bank summaries. 


home, in the car, ANYWHERE. 


YTD, B/F. etc. 


£25.00inc 


£19.95inc 


Stock Control (Dl 


Business Game (S.D) 


Stock lists. Reorder Reports, 


Stocks Er Shares. A must for the 


Stock Evaluation, etc. 200 items 


budding tycoon. 


per file. Printer/Screen options. 


£9.95inc 


£19.95mc 




EXTRA SPECIALS 


EPSON HX-20 - SUPER STOCK 


TELEWRITER TM - DRAGON 32 


CONTROL E45.00 inc. 


£49.95 inc. 


A revolutionary stock control 


Telewriter is the powerful word 


experience! This program utilizes 


processor designed specially for 
the Dragon 32 computer. Full 


every feature of the HX-20 to the 


full, with Stock Lists, Reorder 


Screen editing, 51 x 24 


Reports, Full Stock Evaluation 


character display with true lower 


Lists - all time it date indexed 


case. Powerful text formatter 


— and over ranges selected by 


works with any printer. Special 


the user. Hard copy record of 


MX 80 driver requires no 


deleted items. 800 stock items on 


hardware mods. No discs - 


a simple microcassette tape. 


CASETTE INPUT/OUTPUT. 


Suitable for multiple stores, 




single premises etc. Add /Issue 




option ensures accurate records, 




and item-by-item evaluation 




gives instant and up-to-date 




status check. 




1 authorize you to debit my Access Account by the amount of 


Access Card Number . 






OR You can telephone 


NAME 




your Caid number to 






OR You can sand your ADDRESS . 




cheque/ Postal order to: 




MST 






CONSULTANTS, 






NEWTON ROAD, 






BOVEY TRACY, 




DATE 


DEVON TQ13 9BB. 


E9 








SPACE MOUSE £4,95 

You, as an intersielln Space Mouse, 
find yourself trapped deep under- 
ground on on alien planet. You must 
weave your way upwind* through the 
cracks in the rocks, avoiding the 
space cats that dig down from 
the surface. Eat a super cheese and ~ 
••WOW" for a short time you 
have enough energy to dig upward 
through solid rock. As you get closer 
to the surface, you will find more 
cats able to dig down! 10DS machine 
code for the unxpanded VIC 20, 
Keyboard or Joystick 

STAR FROG VJBeS= £>,95 

Don't let the name tool you — this is not just another Trogger Game! You 
must leave the fortified base to enter the atomic wastelands and get a 
provision* pod for the families in the fortress - but avoid the Mutants! 
STAR FROG: The drones are out to get you, avoid them if you can. 
SPARX: Totally unpredictable and difficult to avoid. 
1005 machine code for the unexpended VIC 20, Keyboard or Joystick 

SPACE TRAVEl £5,95 

Travelling through space you arc set upon by a fleet of huge space Dirds, 
Whilst you're zapping these birds, you continue to travel, and once you've 
gone JGGOkm, you will warp to a new sector — where there are faster 
and stronger birds! 
100S machine code for the unexpended VIC 20, Keyboard or Joystick 

ALIEN (for 8K or 16K expansion) £5,95 

On board the space tug N0STROM0 there Is an alien that has killed all the 
crew, except you. Your mission is to destroy It and escape! A full graphic 
adventure for the VIC20 with 8K or 16K expansion. 

All programs supplied on cassette with library case. 

Plcasi- ruid &0p (><■' u t t5t: i tor po'-t A packing 



Nome 



A'!rf;rv. 



| Star Frog 



Space Travel | ] Space Mouse | | Alien 



M1KROGEN, Dept AZ, 2ft Agar Crescent, Bracknell, 8erk*hire, RG12 2BK 
Access or Visa Card Holders telephone (OJftft) 27317 (9am-6prn) 



WANTED 



SERIOUS USERS OF ZX SPECTRUM 48K 



SUPERPLAN 



For 48K ZX Spectrum 
We take ZX computers seriously 

Serious software which you will enjoy using 



Wrth SUPERPLAN you can put 
your ZX Spectrum to serious use 
in the home, school, club or small 

business. 

Create and update an analysis 
sheet or spreadsheet within the 
Spectrum's 48K RAM. 

Save the chart on cassette. View it 
using the TV screen as a window. 
Update it from the keyboard. Print 
it on your ZX printer (optional). 

We have delayed advertising this 
product until now to ensure 
availability- 



f.&VIDEO 

\&S SOFTWARE LIMITED 



• Machine coded scrolling with 
user variable windows. 

• Binary coded decimal arithmetic 
(8CDJ. 

•Variable column width. 

• Up to 52 columns. 

• Chart capacity exceeds 40000 
digits. 

• Full colour display. 

• "Flashing box" positioning under 
keyboard control. 

• Arithmetic functions + - * / % 
(and one or two more). 

• Audit trail of all entries. 



Stone Lane, Kinver, 
Stourbridge, 
West Midlands 
Tel: 038-483 2462 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 







How can Tangerine promise you a 
ofessional computer for only £99.95? 
ecause, unlike most computer builders, 
e have designed the U.L.A. ourselves. 



This makes the ORIC-1 substantially more 
reliable and versatile to work with and 
what's more, at £99.95, you get a 
professional system well below the price of 



ORKM 
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(Piease-allow 28 days for delivery) Subject to availability 






Order your ORIC-1 direct from the designers 

BY POST: You can pay by cheque, postal BY PHONE: Just ring our telesales number 
order, ACCESS - BARCLAYCARD- VISA ELY (0353) 2271 /2/3/4 



all leading manufacturers. 

We can give you prompt service, quality, 
reliability and full technical backup: The 
ORIC Computer System will guarantee you 
that and more: 

• 8 colour graphic display (8 foreground + 8 
background) 

40 character by 28 line colour text display 

High resolution graphics {240/200 pixels) 
240 across screen. 200 down 

• 96 User defined graphics symbols 

• Microsoft BASIC software 

• 6 octaves of music with Hi-Fi output and 
4 preset sound effects - Shoot, Explode. 
Ping, Zap 

• Centronics printer interface (compatible 
with a whole range of standard printers) 

°m Optional Communications Modem 
(allowing access to 200,000 pages of 
Prestel and direct link with other computers) 

• Typewriter style keyboard 

• Professionally written user manual by 
i well-known. computer authors 

7 • Oric Owner Magazine included with each , 
ORIC 1 purchased ja 

• Tan-Forth supplied free with every mail 
order 48K Model 

• Extended Basic (BBC etc) available soon .*. 

• Full range of business and leisure software Jf 
coming shortly. 



Please delete/complete as applicable. 

•I enclose a cheque/p o. payable to TANGERINE 

COMPUTER SYSTEMS LTD. For £ 

Please charge my Access, Barclaycard, Visa No 



Name 



Address 



« you require a VAT receipt please tick LJ Please send me a full colour brochure LJ 

TANGERINE C0MP JTER SYSTEMS LTD. 3 Club Mews. By Cambs CB7 4NW 



Item 




|Qty| 


Price Inc. VAT 


Total 


ORKM 16KRAM 




I | 


£99.95 




ORIC-1 48K RAM 




I | 


£169.95 




ORIC CommunicatKXis Modem 


i 


£79.00 




ORIC Owner Magazine 


(Bi-monthly) 


■ I 


£10.00 




Postage and packing 




I I 


£5.95 





TOTAL £ 




../ 



Software for SPECTRUM: DRAGON: ZX 81: and Now ATARI and TANDY 

M.C. LOTHLORIEN 

JAPANESE CHALLENGE TO SPECTRUM AND TANDY OWNERS 

5 ferocious, medieval Japanese Warlord* and pirate bands who have been successfully invading Dragon 

and ZX 81 homes, are now poised to attack the homes o( Spectrum and Tandy owners. Will yog be able 

to resist this challenge? To succeed you must marshall your forces of warriors and Samurai, build and 

maintain your merchant ships, safeguarding them from attack and plan your village's food supply. To 

survive you must defeat all your opponents by attacking them, resisting their attacks and making raids. See 

the results of your decisions on graphics map of Japan for pirate battles and other graphics for Samurai. 

army and personal combat. The price of failure is high. Order as WARLORD. 

Availability DRAGON 32 SPECTRUM 48K: TANDY 32K COLOR COMPUTER: ZX 81 16K (Note ZX 81 

omits some of the above features and does not include graphics) 




ROMAN EMPIRE 



Yes Atari, Tandy and Dragon owners can 
now discover the chellengo offorod by our 
largest selling Spectrum game In which you 
arc Emperor of Rome and must attempt to 
manoeuvre your legions and arm«es to 
subdue the provinces of the Empire A lost 
of your generalship with 3 Levels of play 
and variable starting strengths for your 
opponents. 

Atari, Dragon and Tandy versions feature 
colour graphic maps and supporting 
graphics for battle results. Spectrum version 
uses User Defined Graphics. 
Availability ATARI 800 and ATARI 400 
(48K oxtondod): TANDY 32K COLOR 
COMPUTER: DRAGON 32: SPECTRUM 
16K: ZX 81 16K 



ALSO AVAILABLE 



Not a wargame but a 3 phase real time game which 
gives you command on a Royal Navy ship at the time 
of Nebon. Your mission is to intercept French 
Privateers who are operating in the Baltic and the 
1st phase requires you to lay the elevation and fuse 
lor your mortar to knock out a shore battery. 
Phase 2 allows you to sail your ship (using arrow 
keys! to intercept the Privateers. If you succeed 
then you pass to phase 3 whore the keys 1-9 will fire 
your gun*. Be careful he doesn't escape at this late 
point or. worse still sink you, 
5 Privateers to be intercepted each game, your 
continued service and promotion in the Navy are 
dependent on your success. 

DUAL PURPOSE CASSETTE ONLY £4.60 contain* 
Spectrum 48K and ZX 81 16K versions on tame 
cassette. 



TYRANT OF ATHENS 

Our original title and sti I seeing well on its 
first birthday. Your challenge is to turn 
Athens into the most feared stote in the 
Mediterranean. 

The game is played in periods of a year at a 
time first giving you the opportunity to use 
your funds to train troops, end build 
warship* and merchant ships for the 
following year, before progressing to the 
Battle Phase. Here you will have to meet 
attacks by land and sea from hostile Greek 
States and the vast Persian Empire. 
Spectrum version uses character defined 
graphics. Dragon features high resolution 
graphics including a map for naval battles 
and blocked disposition of troop for land 
battles. 

Availability DRAGON 32: SPECTRUM 
_ .16K ZX 81 16K 

ZX 81 16K) 



SAMURAI WARRIOR (DRAGON 32: SPECTRUM 16K 
PELOPONNESIAN WAR (ZX 81 16K) 

All games contain comprehensive playing instructions and they play differently at each level 

(where applicable) and on each occasion. All ZX81 need 16K Ram. 

PRICES: SPECTRUM £5.50: ZX81 £4.50: DRAGON £6.95 

ATARI £12.50: TANDY 32K COLOR COMPUTER £7.95 

ACCESS NUMBER OR CHEQUES AND PO'S PLEASE MADE PAYABLE TO: 

M.C. LOTHORIEN W^W 

4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS F\l 

These cassettes are sold subject to the following conditions: Unauthorised copying, hiring, lending, exchanging, public performance and broadcasting is strictly prohibited. 



SPECTRUM 16/48 
ZX81-16K/DRAGON 32/BBC A+B 



ADVENTURE 200 (16k) 

OVER 200 PLACES to explore. Written in machine code and 
using advanced data compression techniques it squeezes a true 
fixed-map adventure into just 16K — all held in ram — no extra 
cassette reads or books of text. Unlike a randomly generated 
maze type game this is a real test of your tactical skill. It starts 
easy but the further you progress the more dangerous and 
difficult the problems become as you use objects around you to 
overcome obstacles and you arc the hero! Flexible command 
format allows abbreviation multiple word lines. 

Other games from Foilkade include: 

A WARI — Ancient African game of logic 

FANTASTIC VOYAGE — (ZX81 16K only) Real-time 
simulation of micro-sub in human body. Real vascular map and 
fast m/code graphics. 

THE FOILKADE CHALLENGE: Buy both Adventure and 
Awari and enter our prize competition. SAE for details. 

All games £5.95 inc. 2 for £9.95 3 for £13.95 



£1000 IN PRIZES 



FOILKADE LTD 

Dept YC5, 66 LITTLEDEAN, YATE, BRISTOL BS17 4UQ 




TOP QUALITY 

MACHINE-CODE 

PROGRAMS 

site-. 



FOR THE 

BBC 

MICRO 



FROGGER(32K) ^"^ £6.50 

Nol just another version of Frogger ... this is the proper high-Quality version that 
you va been waiting for. Graphically brilliant, with gaping -mouthed crocodiles, 
diving turtles, and frogs that flex their logs as they jump along. Increasing difficulty, 
hi-score, responsive controls, sound effects, etc. ••• NEW RELEASE ••• 
ROAD RUNNER (32K) £6.50 Casscttc/£9.90 Disc 

The only full feature machino-oodo version of the arcade game available for the 
B.B.C. micro. Features include: scrolling screen, radar display, checkpoint flags, fuel 
gauge, smoke screens. 6 skiB levels, rankings, increasing diff cutty and sound effects. 
GALAXIANS (32K) £6.50 Cassette/ £9.90 Disc 

Fast action version of the popular arcade game. 4 types of GaJaxian (in 3 initial screen 
formations) swoop down individually or in groups ol two or three. 6 skill levels, hi-scorc. 
rankings, bonus laser bases, increasing drflicuUy, superb graphics and sound. 

C E NT1PEDE (32K) £6.50 Cassetle/£9.90 Disc 

Incredible arcade type game featunng mushrooms, lues, snails, spiders, and the 

centipedes of course. Excellent graphics and sound. 6 skill levels, hi-score, rankings, 

bonuses, and increasing difficulty as the spiders become more active and the 

mushrooms increase. 

FRUIT MACHINE (32K) £6.50 Casserto/X9.90 Disc 

Probably the best fruit machine implementation on the markets. This program has it 

aB... HOLD, NUDGE, GAMBLE, moving reels, roalrstic frurts and sound effects, 

multiple winning lines. This is THE fruit machine program to buy. 

A L I E N D RO PO UT (32 K) £6.50 Ca s sc tt e/£ 9 .90 Disc 

Based upon the arcade game of ZYGON, but our version improves upon the original 

arcade game itself. You have lo shoot the aliens out ol their '"boxes" before the 

"boxes till up. Once full, the aliens fly down relentlessly, exploding as they hit the 

ground. Suitable for use with keyboard or joystick. 

INVADERS (32K) £6.50 Cassctte/£9.90 Disc 

Superior version of the old classic arcade game including a few extras. 48 marching 

invaders drop bombs that erode your defences, and 2 types of spaceship fry over 

releasing large bombs that ponotraio through your defences. Hi-score. increasing 

difficulty, superb sound effects and graphics. 

SPACE FIGHTER (32K) £6.50 Cassettc/£9.90 Disc 

Arcade-style game based upon features from DEFENDER and SCRAMBLE. 5 types 

of menacing alien fire at you and may attempt to ram you. Separate attack phases, luot 

dumps, asteroids, repeating laser cannon, smart bombs, hi-score. rankings, 6 skill 

levels, bonuses. 

* WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS * 
Please add 50> per order for p. & p. + V.A.T. at 15% * * * Deafer enquiries welcome 



% 



SUPERIOR SOFTWARE 
Dept. YC7. 
69 Leeds Road, 
Bramhope, Leeds. 
Tel: 0532 842714 
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SPECTRUM OWNERS! 

SOFTWARE FOR A 16K OR 48K ZX-SPECTRUM 

3D MAZE OF GOLD £5.95 

Uses machine code 10 provide last, full colour 30 ptrtptctivt views as 
you scour lhc labyrinth for COLO. Look iivc-V end find che exit Of yojf QO^d 
may well be worth!*** 1 Ten level* of pley «H a"* 1 'on. Thi» '* rxir moti 
popular program. Kemjwon Joystick compatible. 

Magic CastlH £4.95 

48K Specirum machine code adventure. Rescue the Princess from 
ihe Magic Castle, beware ol the Vampires. 

GAMES TAPE 1 C4 95 

MONGOOSE BEAR ISLAND 

Fas', m c action, in colour as you Trapped in the Arctic, can you 
try to save your snake from the Survive when each ice flow has 
voracious Mongoose, don't dare even snore bears than the last' A 
pause' Your snake grows by eating fas! arcade style, sfetegy gam*, 
the fating apples in the orchard. Making full use of all the Specirum 
Faster and harder on every frame. features it is highly o» citing and 
suaeib fjraohics much acclaimed by all. 

GAMES TAPE 2 C4.96 

REVERSI POKER DICE 

Ttiis game provides a chance to prt Gamblers bewarel The use ol hi- 

your strategic abilities against res graphics, eotou- and sound 

those of ihe computer or another together with a clever 'hand" 

player. The version provides recognition system, make* this an 

machine code thinking speed and addictive gamkng game. You could 

plays a good game. Includes wm a fortune, you might lose your 

audible and vttual indication of shirt, but roll. roll, rol those dice. 
moves made. 

GAMESTAPE3 £4.95 

TIME-LINK TASKS 

A feat on the 1 SK machine as it A new concept in graphical 

TIME-LINE f u ii textual type adventures. Cotect all the treasure 

adventure with a mate. Written in from witrwi the male by solving all 

100% mc tor speed. You must the problems set by the TASK- 

lirtd your time machine to return to MASTER. All the tasks given will 

the present, beware the gas 1 siimutate your mind. 

WHITE NOISE & GRAPHICS £5 95 

Designed to overcome the imitations of Spectrum BASIC. WMG gives 
you over 20 extra commands to give; explosion sound effects, total 
screen control using a window which can be scrolled in any direction 
cleared, inverted, shaded and bordered. Uses BASIC variables Ino POKEs 
needed), and named USFi cans. Includes extensive manual. 

CESIL £5.95 

A low cost, full implementation of this popular 'O* level teaching 
language. mvaluaMe to students and teachers a'ike. Incxides a 
comprehensive manual, tape toad and save, editing etc. It is available for 
the SPECTRUM. 16K ZX8 1 and now for the DRAGON 32. 

GILSOFT 

30 Hawthorn Road, Barry, S.GIam. CF68LET0I. 0446 736369 

S.A.E. for full details of these and other items. 
RETAILERS INCLUDE: CARDIFF, Microeentre. Randal Cox; BARRY, Bytowoli; YORK. 
Garnen Computer Sorvices; BRIGHTON, Gamer: M0RLEY. Dragonbyie,- IVYBRIDGE. 
ivy-soft; PORT TALBOT, jay Dee Communications. Also by mail from The Software 
Supermarket, LONOON, EXETER SOFTWARE. 




EPROM 
PROGRAMMER 

Converts the ZX81 computer into a powerful 
development aid. Operating software in prom 
for fast immediate operation. Many useful 
facilities. Neatly plugs between ZX81 and 
Rampack. For +5v 2516/2532 type eproms. 

BUILT AND GUARANTEE 

Order as ZP-4000 £57.95 inc. p + p 

Cheque or P.O. only to: 

ENTERPRISE TECHNOLOGY LTD. 

P.O. BOX 140, DEPT CY, 

WIGAN, LANCS, WN3 6LF, ENGLAND 



SPECTRUM SPECTACULAR £4.95 



DRAGON EXTRAVAGANZA £4.95 






Two new books by Roger Valentine. Each containing 
a mammoth 50 programs (for the Sinclair Spectrum 
and Dragon 32 respectively). 

From the publishers of: 



WHAT CAN I DO WITH IK? £4.95 



WHAT CAN I DO WITH 16K? £4.95 






The two best program books for the Sinclair ZX81. 
Available from your bookshop, or 

V&H COMPUTER SERVICES 

182c Kingston Road, Staines, Middx. 

Tel: Staines 58041 



BUSINESS USERS PLEASE NOTE: OUR PAYROLL 
PROGRAM IS NOW AVAILABLE FOR: ZX81, SPECTRUM, 
PET, BBC, KONTRON AND SOON DRAGON PLEASE 
WRITE FOR DETAILS OR SEND £2.00 FOR 
COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY) 



THE GREATEST PROGRAMMING 
^ AID SINCE FINGERS 

Cuts Down Program Entry Time 



How many hours do you spend debugging 

programs 7 

How many times have you (raced a bug to a 

typing error? 

How many times have you wished tor another 

pair ol hands to keep your place in program 

listings? 

How many times have you had back-ache. 

neck-ache and eyestrain through copying 

listings at uncomfortable angles 7 



the EASIREADER from bugbear 

Saves Hours in Debugging time 

• Over 99% ol bugs in programs copied from printout listings are the result of entry errors — 
errors anyone with only one pair ol hands can make Even one mistake can take (tours to 
trace. 

The EASIREADER Minimises Bugs by Minimising Entry Errors 

• The attractive perspen stand can be positioned where most comfortable, avoiding stiff 
necks and aching backs... strain causes mistakes* 

• The specially designed cursor prevents skipping between complicated and similar-looking 
lines while allowing you to read through' simple lines. 

• The EASIREADER keeps you place lor two-handed keyboard entries, i.e. when using a 
Sinclair computer or just using tne shiir key 

• It will even scan the off-horizontal listings found m many magazines 

• The EASIREADER can handle all normal magazines up to A4 size, single sheets, computer 
printouts anc most books. 

HELP BANISH BUGS 

Make your programming easier and more comfortable. 

SAVE TIME AND EFFORT - AVOID FRUSTRATION 

Send tor your EASIREADER now at a special introductory price of £12.99 
Please add £1.25 p&p. 

BUGBEAR. DEPT YC S . NICHOLSON BUILDINGS. TEMPLETOWN. SOUTH SHIELDS. 
TYNE & WEAR NE33 SRZ. 



e BUGBEAR 1962 



Pilon: Ptc&.rQ tea 8232718 
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ATTENTION ALL DRAGON OWNERS! 

FED YOUR DRAGON LATELY? 

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORSELS FROM ActJVe Software! 
OUR POLICY IS 100% CUSTOMER SATISFACTION — TRY US! 

8 CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE 
SPECTACULAR FEATURES OF THE DRAGON 32 : — 

• BRILLIANT COLOUR* 'IMPRESSIVE HI -RES GRAPHICS* *EXCITING SOUND EFFECTS* 




2) Execution 



— 20k+! 



1) Interplanetary Trader — 20k+ ! 

The year 2283. Occupation: - Space Trader. Tour the Solar 
System in this real time game. Very challenging and 

feature packed. 

3) Wumpus Mansion — 20k + ! 

Incredible Fun!! Outwit the Wumpus (if you can )and 

raid the treasures of the Mansion. But don t trigger the 
. —TIME BOMB! — 

5)Hi~Lo — 20k+! 

Is it skill or is it luck?? Turn £50 into £1,000,000 with 
this simple, yet highly entertaining game- Super sound. 
_ x , , Brilliant colour, and graphics. 

7) Atom Hunt 

Full colour, sound, and graphics add to the excitement of 
this addictive game of deduction. Features:- 1 to 4 
players: individual scores and ratings. 

jF iS \ * All 8 programs supplied for the realistic price of just : — 
tS^^$*% * A " 8 programs double recorded on our own quality tape 



A hangman style game with a difference. Play the 
computer or an opponent. Lots of extf a features. Good 

graphics and sound. 

4) Wipeout 

Compulsive, exciting, challenging game of fast reaction. 
Begins easy but gets progressively harder. With sound 

and graphics. 

6) Snail Pace 

Announcing: - SNAIL DERBY- ! Super entertainment! 
Computer calculated odds and form. 2-8 snails per 
race. Beat the bookie! Full Graphics. 

Air Assault 

Blast the skyscrapers with ultra -high explosive bombs 
and clear a space to land your crippled aircraft before 
crashing. Hi- res graphics and sound. 



8) 



V=>° 



* No -quibble replacement guarantee. * 48 hour dispatch. 



'^VVW^Send Chq/RO. tO: Active Software. Temple House, 43- 48 New St.. Birmingham B2 4LH 



£5 



75 



♦25p 
P& P 



Weteachyouthe 
secret language of 



world 




Since you appreciate the impact 
c omputers are making on tomorrows 
world, you'll appreciate the key role 
Camp Beaumont can play in your 
future. 

Because Camp Beaumont's 
computer boffins using structured 
courses (basic advanced and inten- 
sive) leach you the secret language 
thatll give you a head start in 
tomorrow's high-tech world. 

But without tears. Because at 
Camp Beaumont (for 9- 17 year olds) 
there are over thirty physically 
stimulating activities also /Tl-vrYTr^ 

available lo help you escape f CJ*\juy ^ 
from computer fatigue, r~^" 



These include: 
tennis, soccer, cricket, 
swimming, riding, fencing 
canoeing golf, shooting judo, 
archery, gymnastics, fishing sailing 
wind surfing the creative arts etc All 
under the supervision of university- 
qualified directors, instructors and 
monitors. And uniquely-equipped 
public school or country mansion 
locations in the Lake District, Devon, 
Dorset and around London and 
Manchester. Camp Beaumont also 
run day camps for younger children 
(5-15 years) offering over thirty play- 
as-you-Ieam activities including 
computers, robotics, and psycho- 
bionics. Write for comprehensive 
brochure to Camp Beaumont, 

Dept. YC-1. Beaumont House. 
73 Upper Richmond Road. 
London SW15 2SZ. 
Tel: 01 8709866. 




Brings out the computer in you. 



THE FAMOUS 4 

MAP 




£11.95 



EDUCATIONAL, SPECTACULAR & LOTS OF FUN! 

This great programme is available now for £1 1.95 (VAT and p+p 

included). Access and Barclaycard welcome. 

Dealer enquiries invited. 

SEND OR PHONE NOW FOR DETAILS 

KUMA COMPUTERS LIMITED 

11 York Road, Maidenhead, Berkshire. Tel: (0628) 30822 

Please send me full details on Map of UK. 

Please send catalogue of all Kuma entertainment and 

applications programs. 

Name: 

Address: 
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DEPT YC, 9 TWEED CLOSE, SWINDON, WILTS 

SN2 3PU Tel: (0793) 724317 Trade enquiries welcome 
Export Orders: Please add £1.00 per tape airmail 






ZUCKMAN 

ZX81 (16K) 

*Al_L MACHINE CODE 

(10K) 
*FOUR INDEPENDENT 

GHOSTS 
*HIGH-SCORE'HALL 

OF FAME' 
♦AUTHENTIC ARCADE 

ACTION 
*TITLE/DISPLAY 

MODE 
ONLY £5.95 INC. P&P 




FROGGY 

ZX81 (16K) 

♦MOVING CARS, 

LOGS, TURTLES 
♦ALLIGATORS, 

DIVING TURTLES 
♦FOUR 'SCREENS' OF 

ACTION 
♦ALL ARCADE 

FEATURES 
♦ENTIRELY MACHINE 

CODE 
ONLY £5.95 INC. P&P 



*ZX Spectrum^ 

^ e> tf FROGGY 16K or 48K ^T 



SPECTRUM VERSION OF 
ARCADE GAME WITH FULL 
ARCADE FEATURES: - 



•Fabulouf Hi-Res Colour Graphic* 
•Authentic Sound Effects + 3 Tunes 
"3-0 Logs, Swimming b Diving Tunics 
"3 Lanes of Multi-coloured vehicles 
'On-tcioon Score, Hi-Score. Time-bar 
'Snake, Alligator end Baby Frog 
'Top 5' High-Seme initials table 
'Demonstration Game routine 

Your homesick frog must leap across a 
busy main road, then onto logs and turtle* 
in the river to reach safety of the river- 
bank frog-homes. 

THIS MACHINE CODE GAME MUST BE 
SEEN TO BE BELEIVEDM 

ONLY £5.95 INC. P&P 





Feist act/on games for the SPECTRUM and 16K ZX81 



SOFTWARE 



HUNT (16K ZX81) The ultimate 
maze game. 30 MAZES and 48 
variations inc. 1 or 2 players, 
fast or slow and visible, part 
visible or invisible mazes. £4,95 

TREASURE HUNT [any 
Spectrum) As HUNT but 144 

variations! C4.95 



X MEN I16K ZX81) The only 
ZX81 Puckman with 4 direction 
gobbling action, bonuses and 4 
intelligent monsters. £4.95 

SN ACKMAN (any Spectrum) 
16 MAZES! 10 speeds! (maze M 
is a real meanie). 




TRAP (16K ZX81) Surround 
your opponent (computer or 
human) before he surrounds 
you. Border (as shown) or wrap 
around screen. £4.95 




UFO 116K ZX81) New faster 
version needs very fast reflexes. 
New force field if you survive 3 
minutes, mystery score for spy 
satellites (very difficult), bonus 
gun for 5000 points (impos- 
sible?). £4.95 

TRJAO (48K Spectrum) 
Treasure Hunt, Snackman and 
Sub Track is one program 
giving instant switch from one 
game to another. £9.80 

FAST 4 (16K ZX81) UFO, Trap, 
Hunt and X-Men on one tape. 
Fantastic value at £7.95. 



TOP QUALITY CASSETTES SENT BY FIRST CLASS POST 
WITHIN 24 HOURS OF RECEIVING YOUR ORDER 



SUB TRACK (any Spectrum) 
24 game variations and a demo 
mode. Destroy the enemy subs 
with your depthcharges but 
watch out for those deadly 
mines! £4.95 



Please tick games required and send with cheque or P.O. to 
AMBA SOFTWARE, FREEPOST CAMBRIDGE CB3 7BR 



C TRAP 
C UFO 
I HUNT 



□ X-MEN 

□ FAST 4 

□ TRIAD 



D SUB TRACK 

C TREASURE HUNT 

D SNACKMAN 



ALL GAMES IN 
MACHINE CODE 



dfc 



Name. 



Address. 
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„— SIW P«» ***" 

—"SB %3» £ 4io £10 

Post to CHROMASONIC Personal Computers, 
48 Junction Road, Archway, 
LONDON Nl 9 5RD 

TERMS OF BUSINESS. All puces ir.t 1 5% VAI 

Delivery charged at Cost. Prices valid lor cover date of this mag. 

Ac.ess and BarciaycarcJ orders welcome. 




I am interested in a home computer. 

Please send me further 

G VIC 20 D DRAGON 32 a COLOUR GENfE 

D ADD-ONS D SOFTWARE 

NAME: 

ADDRESS 
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COMPUTING 
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ZX Spectrum 

SOFTWARE 



I GORF IAIM 

GORFIAN INVADERS, A Superb 4 screen 
machine code program with Invaders, 
Galaxians, Firebird and Flagship. 
Multicoloured Hi-Resolution graphics and 
Sound Effects. 
For the 48K. Spectrum, price £5.50 

KRAZY 
KONG 

KRAZY KONG, Another 100% machine 
code program, featuring 3 Screens of Hi- 
Res Gorilla, Barrels, Fireballs, Lifts and a 
Running and Jumping man who must 
rescue his girlfriend from the enraged 
KONG! For the Spectrum, price £5.50 





&@ 




SPECMAN 




ENTIPEDE 

CENTIPEDE AND PAINTER 

By the time you read this our latest release for the 

Spectrum should be available 

jntipede is a full colour machine code arcade game 

irhere the object is to defend yourself with your Laser 

gainst a fast moving centipede which weeves in and 

jt of the mushroom patch. There are other versions 

: this game but we think you'll prefer ours because 

i always strive for an extra dimension of realism, 

iich makes all the difference! 

'aintcr, is another well loved Arcade game here you 

must paint in between the numbers on a 

multicoloured screen before you have to overlap. 

Price for SPECTRUM is £5.50. 



F RQGGER ^ 

FROGGER AND SPECMAN, two excellent games for the price of one! 

SPECMAN is probably the best version of it's type with great machine 

code graphics and sound effects with 3 to 5 ghosts, power pills and a 

real munchie man who munches away in all directions unlike cheaper 

versions! 

Frogger, is a 2 screen superb representation of this arcade classic and 

has full colour Hi-Res Frogs, Cars, Roads, Logs, Turtles and Riverbank. 

Plus Super sound effects. 

Both on one cassette for the Spectrum, price £5.50. 

HOW AND WHERE TO GET C*T«ch Software PRODUCTS 

There are three ways to get the tape that you require, firstly you can go to one of 

around fifty retailers in the UK and some more overseas, there is at least one in every 

town and several in major cities. 

Secondly you can ring our Telesales on 061-366 8223 and Alison or Shirley will take 

your order and tell you of any other games you might be interested in. 

Last the most popular way is to simply clip the coupon and send it to us at: 

C Tech. 184 Market St, HYDE, CHESHIRE. SK14 1EX. 



I 



PLEASE SEW VE THE fOUOWING; 



MY NAME AND ADDSiSS .S 



Postcode. 
lEXClOSt. 






At last. 
A range of software 
thats as well desi 



as the Dragon 




Six months ago, most computer 
users thought a Dragon was 
something out of an adventure game. 

How times change. Nowadays, it's 
almost impossible to pick up a 
computer magazine without reading 
some new tribute to the Dragon 32. 

THE FIRST 
FAMILY COMPUTER 

We called it the first family 
computer. And we believe that much 
of its success derives from the fact that 
it has been superbly designed for the 
job it has to do. 

Design that incorporates 32K 
RAM of memory at a real value-for- 
money price level. 

Design that utilises the advanced 
6809E microprocessor. 

Plus a range of features that help 
make the world of computers access- 
ible to first-time users. Like colour M 
drawings. 5 octaves of music. 

And plenty of power and 
versatility to keep up the Jmm± 

interest as your experience ■■ 
increases. ^^Hj 



SOFTWARE TO MATCH 

Designing a range of software that 
does justice to the Dragon was a task 
we approached with as much care as 
designing the computer itself. 

The results are now available - 
games, educationalprograms, hints on 
programming - 
conceived by 
some of the 
best software 
houses in the 
world, to help 
users get even 
more out of 
their machines. 




r 



— 



'TV not included in price. 












GraphicAnimator. 
A cassette that makes 
use of the Dragorfe 
ability to draw on the 
screen. It shows you 
how to create simple 
cartoons - then bring 
them to life. 

Personal Finance. 
This cassette allows 
you to keep track of all 
the family's finances, 
from bills to bank 
statements. 



DRAGON 32 


1 ijfrk 


rj:f: T .n»Jw*cKl 
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Ghost Attack. On 
cartridge. You're in a 
maze, and you must 
find your way out But 
you're not alone - 
yoifre pursued by 
ghosts! 

Chess. A great 
partner to play against 
again and again - with 
one major drawback 
Its very hard to beat 
Test yourself against 
nine different levels. 
On cartridge. 

Typing Tutor. Only 
a keyboard as sophisti- 
cated as the Dragons 
could allow you a pro- 
gram like this. You use 
the Dragon's own key- 
board to learn to type. 
On cassette. 





Cave Hunter. 
Finding the hidden 
gold is hard But 
surviving the attacks 
of malevolent crea- 
tures may well prove to 
be impossible. Cave 
Hunter is on cartridge. 

Dra g on Selectioa 
A cassette of utility 
programs, allowing 
you to create your own 
database. Write your 
own tunes - or learn 
other language 
vocabularies. 

Starship Chame- 
leon. A cartridge game. 
You find yourself 
under attack by the 
dreaded Gabolators! 
Their task is to take 
your planet - yours is 
to protect it 

Computavoice. 
This cassette actually 
enables your Dragon 
to speak to you. 

These are just 
some of our titles, and 
every month, we'll be 
adding more and more. 
What you get out of a computer 
depends on what you put in. And with 
a Dragon 32 and Dragon software, 
there's enough challenge and 
satisfaction for anyone. But then, that's 
what it's designed for. 

DRAGON 32 

The first family computer. 








At Mem 
we realise the poter 



MEMOPAK 1 6K Fot those just Kiting 
out on the road to real computing, this pack 
transforms the ZX8I from a toy to a powerful 
computer. Data storage, extended programming 
and complex displays become feasible. 
For even greater capacity, memory packs can 
be added together (16+ 16K or 16+32K). 
The MEMOPAK 32K and the MEMOPAK 
64 K offer large memories at economical prices. 





32K: £49.95 
64K: £79.00 

inclusive of VAT 



■til lalalalalalilalalalalalalilalalalililah 

■iii |iwi|ii*iM'i*i'i*iim<ii|i|imi|iji 



MEMOPAK Centronics l/F 

The BASIC commands LPR1NT, LUST and 
COPY are used to print on any CENTRONICS 
type printer. All ASCII characters are generated 
and translation takes place automatically within 
the pack. Reverse capitals give lower case 
Additional f acilities al low high resolution printing. 
£39.90 
incVAT 



ZX81 



It all adds up to an efficient, 
modular computer system 



The Memotcch approach to microcomputing is to take 
the well-proven and popular ZX81 as the heart of a modular 
system. This small computer houses the powerful Z80A 
processing unit and acts as the central processor module 
through which the Memopaks operate. 

Memotcch has a reputation for professional quality, 
producing units which are designed to fit perfectly, tolook 
well-balanced, and to work efficiently and reliably. 

The modular approach gives ZX8 1 owners the freedom to 
design the system they really need. Furthermore, the 
intercompatibility of the modules ensures that later additions 
will click straight in, to give you a system that grows with your 
ambitions and abilities. 

To ensure that your expectations are realised, care is taken 
at every stage to design features into the system to anticipate 
your needs. For example: 
1) Memories are cumulative e.g. 16K and 32K can be added 



to the Memopak 16K or even to the Sinclair 16K RAM pack 
2) The HRG firmware allows commonly used constructions 
(such as scrolling, shading and labelling graphs), to be called 
by a few simple commands. 3) The Centronics I/F converts 
ZX81 character codes into ASCII and extends the print line t 
the width of the printer, still using the LLIST, LPRINT and 
COPY commands. 

As one example, a system with 16K of memory and 
Memocalc is all that is required to perform the same 
sophisticated numerical projections as a computer at 10 times 
the price. The problem may be as complicated as a cash flow 
or production schedule, or as simple as household accounts o 
pocket money budgeting. If your bank manager wants to see 
cash flow, then a single print instruction to the Centronics 17 
will give a printout which is more than acceptable. 

The example system which is shown, on the other handj 
would satisfy the needs of someone who wanted to enter data 



How it all fits together 

4racmopafa'- 



You can see from the diagrams how various 
Mcmotech' Sinclair units can be combined. 




ncfDopah 



Centrootarf 
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otech, 

tial of your ZX81 
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M EMOCALC The screen display behaves 
as a 'window' on a large sheet of paper on 
which a tabic of numbers is laid out. The 
maximum sue of the table is determined by the 
memory capacity, and with a MEMOPAK 6*K 
a table of up to 7000 numbers with up to 2 50 
rows or 99 columns can be specified . Each 
location in the table can be either a number 
which is keyed in or a formula which generates 
a number. 
C29.90 Inc VAT 



MEMOPAK HRG This pack breaks 
down the constraints imposed by operating at 
the ZXS1 character level and allows high 
definition displays to be generated. AU24S x 192 
individual pixels can be controlled using simple 
commands, and the built in software enables 
the user to work interactively at the dot, line, 
character, block and page levels. Scrolling, 
flashing and animation are all here. 
£39.90 incVAT 




■■•I lililiMiliJililil^lililililalilDiilili %j 
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KEYBOARD BUFFER PAK 

The Buffer Pak performs a ''housekeeping" 
function for the Keyboard, interfacing directly 
with the port at the back of your ZX81. 



via a light-touch keyboard, construct and label graphs, and 
then copy the screen to an 80-column printer. Only 16K of 
memory is shown here but with additional memory, more than 
one video page can be stored. Up to 7 pages can be displayed 
in rapid succession to give animated displays. 

Looking forward, Memotech will continue to back the 
ZX81 through 1983 with fast storage devices, pressure sensitive 
electronic drawing boards and more software packs including a 
Wordprocessor, an RS232 Interface and a Z80 Assembler, 



MEMOTECH products are available from major 
branches of W.H. SMITH'S & JOHN MENZIES 



To: Memotech Limited, Witney. Oxon, 0X8 6BX 

Tel; Witney 2977. Telex 83372 Memtec G 
Please send me the following Memotech products: 



Please add C2.00 
per item to cover 
post and packing 



I enclose a cheque/P.O. for 

or please debit my Access/Barclaycard account number 



Signature 



.Date. 



Name and Address 




T 
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KEYBOARDS - For the ZX81 and Spectrum. 




Features include 

ZX81 Repeat key and Spectrum Double shift key. 

Kayde Standard Keyboard 
This is used for both computers, but 
does not accomodate them inside 
the casing. Open your computer 
and plug in the connector. (The 2X81 
requires two simple solder connections) 
The keyboard comes complete with high 
impact black plastic case and full fitting 
instructions. The ZX81 has a repeat key. 
£37.95 

Kayde Deluxe Keyboard 

This keyboard is also used for both types of 

computer but allows you to fit your computer 

inside. It also has a full size space bar and a 

ZX81 repeat key. The Spectrum version needs 

no soldering, the ZX81 two simple solder 

connections. 

£45.00 

Kayde ZX81 16K RAM Pack 

Low power feature allows you to use all other 

addons including ZX81 printer without wobble, overheating or memory loss. You should 

only have to buy one RAM Pack for your ZX81 so buy the best at the beginning and save 

yourself unnecessary problems. ^ ^ ^ _ ,^__ — 

£29.95 



All keyboards are 'electric typewriter' quality, full size and 
are fully built and tested. They allow you to use all other 
add-ons. No extra power is needed. Fully guaranteed. 

A fitting service is available for all our keyboards and costs 
£4.00 including postage and packing. Send for details. 

Kayde Super Plug-in Keyboard 

This is the ultimate keyboard for your Sinclair computer, 
you simply plug it into the user port at the back. No 
disassembling. Complete with full-size space bar and ZX81 
repeat key. £49.95 




RAM Packs 

All Kayde RAM Packs use state of the art 

technology and feature top-quality, low power 

memories. Housed in high-impact polysterene. 

they look good and are fully tested and 

guaranteed. 

Kayde ZX81 64K RAM Pack 
Totally the same design as our 16K but giving 
you a massive 64K turning your machine into 
a very powerful computer £59.95 

Kayde Spectrum 32K RAM Pack (Issue II) 
This brings your Spectrum up to a full 48K. 




It is easily fitted, and comes as a kit with RAM chips that slot into existing connectors. 
No soldering necessary. £35.95 

NfcV- Kayde Spectrum 32K Plug-in RAM Pack 

The same design as our 32K RAM pack kit, but simply plugs in the back of your Spectrum. 
No need to open your machine. £44.95 



Kayde 4 K Graphics ROM Pack 

This comes complete with a pre-programmed 4K 

Graphics ROM to give you an extra 450 graphics. 

The board has facilities tor cither 2K of RAM (for 

user definable graphics, 4K of RAM or our 4K 

Tool Kit. The entire board fits neatly inside your 

computer. 

A free filling service is available on request. 

4K Graphics Board £29.95 

4K Tool Kit £9.95 
?K UDG ROM and Character 

Generator Cassette £10.95 

16K Graphic Software Peckman* £5.95 






" Can only be used with 
4K Graphics Board. 



Kayde Spectrum Sound Module 

This module fits neatly inside your Spectrum and lets the sound 
come through the more powerful speaker on your television rather 
than the Spectrum. No soldering required. £9.95 



Ne wsflash 
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SOFTWARE WRITERS WANTED 

If you want the best deal for your original programs then send a copy to us for 

review. We offur highest royalties, security and marketing. Don't forget to include 

a description of the proqram and for what machine it is intended. 

Mail Order Lists 

For full mail order lists write to the address below. 



Kayde Software 
The Valley 
Available for 16K VIC 20, Dragon 32, New Brain and Oric 

This is an exciting real time adventure. You can be a wizard, 
thinker, barbarian, warrior or cleric depending on your mood. 
Each character has its own strengths and weaknesses. 
You fight fearsome monsters, meet exciting challenges, solve mind 
bending riddles in the most involving adventure game yet. £9.95 

Kayde Keys (VIC 20) This program runs on just 300 bytes and 
gives you the use of function keys and characters on a VIC 20, 
there are over 25 commands at your disposal. £6.95 

Design/Restore (VIC 20) 

A complete system to enable you to create your own characters. 
Also includes restore program to load characters into your VIC. 
Three character sets included. £9.99 



Mail Order + Showroom 

Kayde Electronic Systems Ltd., 

The Conge Great Yarmouth 

Norfolk NR30 1PJ Tel: (0493) 55253/57867 



We offer the fastest delivery time of all times. 
New London Showroom Dealer Enquiries to:- 

Kayde Home Computers Ltd Zone Distribution Ltd. 

1 Station Approach 13 Old Court Long Melford 

New Eltham London SE9 Tel: 01 859 7505 Sudbury Suffolk Tel: (0787)31 2234 



i 



ALL MAIL ORDERS 

TO: KAYDE ELECTRONIC SYSTEMS LTD, 
DEPT.WM2, THE CONGE, GREAT YARMOUTH, 
NORFOLK NR30 1 PJ 

PLEASE PRINT AND STATE TYPE OF COMPUTER 



S 



DON'T FORGET YOU CAN ALWAYS ORDER 
ON THE TELEPHONE WITH YOUR CREDIT 
CARD. DEALERS WELCOME. YC 6 



Oty 


Hem 


Hem Price 
£ 


Total 
£ 



































*l enciosea cheque/ postal order payable to KAYDE Electronic Systems Ltd, tor 

£. . .... 'Please charge to my Access/Barclaycard/Truslcard account no. 

•Please delete/ complete 
as applicable 



I 



Signature . 



Please allow £2 00 P&P tor all Hardware 50p lor all software 
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i 

j 



Name. Mr/Mrs/M.ss l I I II I I I I I I II I I I I I I 11 I 
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Compatibility. 







When one World beater meets another. 



You're bound to recognise at least one of the beautiful products above. 

Miss Dominican Republic was chosen to supremely reign as Miss World 
1983. Certainly, a World beater in her own right. 

Then there's the QX-10. A fully integrated Desktop Microcomputer 
System. A new member of the world beating Epson family. 

But there's more to the functional yet stylish lines of the QX-10 (just to 
prove that beauty isn't only skin deep). The lightweight CPU, monitor and 
Keyboard units are very easy to use - even for a first time operator. 

You could say that our system takes all the hard work out of using 
software, and once used.. .you probably will. What's more, when it comes to 
cost you'll find there's more power for your money. 
Just look at these qualities. 

192k upgradable to 256k RAM, Z80A CPU. RS-232C and parallel 
interfaces. CP/M and multifont BASIC come as standard. 



The QX-10 offers an incredible graphics capability. The 80 column x 25 
line display has 640 x 400 resolution and full bit image control for greater 
definition, 16 : 1 zoom and special effects. Not to mention a unique split 
screen facility enabling different type styles and graphics to be shown 
together. A major first for educational applications. 

For even more power — simply slot in up to 5 optional interface cards for 
cassette, bar code reader, joysticks, sound generator, plus a universal 
interface card for developing your own interfaces. Clock calendar and full 
battery back-up complete the system. 

As with all the other respected Epson products, you are assured of high 
quality. (We even manufacture the slim line disc drives ourselves.) 

So, at last there's a desktop microcomputer system that really works 
together. To really work for you. 

We call it compatibility. You will call it the incredible QX-10. 



QX-10 

THE HUMAN COMPATIBLE 
BUSINESS MICRO 



EPSON 



Extraordinary product. 
Exceptional quality, 

Epson (UK) Limited, Freepost, 
Wembley, Middlesex HA9 6BR. 
Freefone: 2730. Telex: 8814169. 



D I would like a demonstration of the QX-10. 

LJ Please send me details and the name of my local stockist. 

Name 

Position 

Company 

Address 



Tel: 
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NOW . . . FOR ZX SPECTRUM USERS EVERYWHERE 

ULLERBOX... 



A NEW DIMENSION IN 
SPECTRUM CAPABILITY 

If s easy to see why the ZX Spectrum is outselling all the other small 
colour computers, it really is a marvel of new technology. 
Equally marvellous is the new 'Fuller Box' for your Spectrum. 
Sound Quality is improved enormously with the built in Audio 
Amplifier which works with all Spectrum programs. The Sound 
Synthesiser will make any sound you want to design: explosions, 

laser blasts, trains, birds etc. If s based on the popular 
G1-AY-3-8912 chip, and is supplied with a demo program. 
Finally, the Joystick Port enables you to use any low-priced 
^Atari/Commodore joysticks with your programs. 
The Fuller Box fits neatly on to the back of your ZX Spectrum,and does not 
interfere with any peripherals, PRICE (INC. VAT) 

including the new Spectrum microdrives f*Aft qc • «A n o 

But the story doesn't end there! The Fuller Box has been designed to perform many other functions, 
and extra, expanded versions are already available. 

Fuller Sound Amplifier Box, including 

Audio Amplifier (non-expandable) Jpg QC • qq «o d 

Fuller Orator upgrade kit- |inc ' VAT > 



■_■"- SM_ W- 
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The Fuller OratOr An amazing 

Speech Synthesiser which can be programmed 
to say anything you command, using the 
keyboard or demo cassette. It uses the 
Gl SP0256 AL voice synthesiser chip; and 
comes complete with the Fuller Box 



£39.95 +80pp&p 



(inc. VAT) 




Fuller FD42 System 
NOW FOR ZX81 or ZX 
^~* SPECTRUM 



This famous best selling 
product immediately 
converts your ZX 
Computer into a sturdy, 
attractive and professional unit, 
"with full size typewriter keyboard. A 
tough plastic case encloses the 
keyboard, P.C.B. and power supply. It has 
42 keys including all the ZX81 /Spectrum graphic 
characters printed on them. The full travel key switches 
have gold plated contacts and guaranteed life of 10 6 
operations. ITS SO EASY TO INSTALL! You simply 
unscrew the ZX PCB from its case, screw it to the FD 
case, and plug in the keyboard. No soldering or technical 
knowledge required. 

NOW ALL ONE PRICE! £29.95 (inc. VAT) + £2.50 p&p 
16K Spectrum Expansion Module -to fit into back of 
Fuller case- £24.95 ( inc - VAT& p&p). 
RAM Adaptor Board - enables you to fit 16K Expansion 
inside Fuller case- £9. 75 (inc. VAT& p&p). 



MICRO 
SYSTEMS 




to fit inside Fuller Boxpo^. QC (postage free does not 

XtdCHr. 57Q(fnc. vat) include Fuller box) 

Fuller 'Master Unit-including Orator, synthesiser, 
amplifier and Joystick port in Fuller Box 

£54.95 + 80p p&p (inc. VAT) 



Fuller FDS Keyboard 
for the ZX81 or 
ZX Spectrum 



Our new advanced keyboard has the same, fine 
specifications as the FD42 system, but with a new, 
re-designed case, space bar and double-sized shift 
and enter keys. A must for the discerning ZX81 or 
Spectrum user. 

SPECIAL LOW PRICE £39.95 (inc. vat) + £2.50 p&p. 



Fuller ZX Spectrum 
Upgrade Pack 



1 6K Spectrum owners- upgrade to 48 K with a Fuller 
Spectrum Upgrade Pack- Complete vith full assembly 
instructions. Model 2 or 3 only. £34.95(inc.VA"n p&p free! 



COMPUTER DEALERS! 



Contact us for a Special Fuller Introductory Pack. 
We are looking for dealers throughout the U.K.! 



Please supply the following items: 



Mail to: FULLER MICRO SYSTEMS, 

The ZX Centre, Sweeting Street, Liverpool 2. 
Telephone: 051 -236 61 09 



ITEM 



QUANTITY 



PRICL 



POSTAGE 



I enclose cheque/p.o. □ 

Or. please debit my Access/Barclaycard 

Name 

Address 



TOTAL 



No.. 



Please send me further details, I enclose SAE. 
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PROGRAM 
DIRECT 






DRAGON GAMES PACK 



SUBMARINE COMMAND 



Take a modern Nuclear Submarine on anti-shipping 
patrol across the Atlantic. Stalk the enemy's convoys 
and sink his ship — but beware — enemy warships will 
be hunting you!. 

Great new game especially written for Dragon with 
full colour graphics in Machine Code. £7.95 (inc.) 

FEATURES INCLUDE: 

Animated map and sonar screen 

View the enemy through the periscope 

Conventional and homing torpedoes 

Surface— surface missiles 

The enemy uses surface warships and aircrafts 

against you 

Full status report 

Full easy to understand instruction sheet. 



MASTER CARDS PLAYER 





LUNAR LANDER o BOMBER o BREAKOUT -All 
in one cassette. 



Exciting and addictive. 



£5.95 (inc.) 



Sophisticated implementations of two of the most 
popular card games POKER and PONTOON. 

Each program uses high resolution colour graphics. 
Bluff or be bluffed. £6.95 (inc.) 



GREAT NEW GAMES FOR YOUR DRAGON 32 COMPUTER 



OUR GUARANTEE 

If our product ever fails to load, simply return it with- 
in 14 days and we will immediately replace it with 
refund for the postage. 

All prices include VAT, Postage & Packing. 

Send Cheques / P.O. made payable to: 

PROGRAM DIRECT LIMITED 
37B NEW CAVENDISH STREET 
LONDON W1M8JR 



DEALERS ENQUIRIES WELCOME 



Please send me the following software immediately 
Q Submarine Command £7.95 inc. 

D Master Cards Player £6.95 inc. 

CD Dragon Games Pack £5.95 inc. 

I enclose a Cheque / P.O. for £ 

NAME: 

ADDRESS: 



Postcode: 
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UNEXPANDED 
VIC 20 



INTERCEPTOR 
■gOflWABt 



NTERCEPTOR 



% i I *% €%*S, I NTERCEP1 

VIC i\J Software from '/^icros 



UNEXPANDED 
VIC 20 



VIC20 



cRLRxzians 
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GALAXZIONS - MACHINE CODE 
This is the most amazing alien game 
ever seen on the VIC 20. Galaxzions 
swarming in attack formation to 
destroy your planet. The nearest 
program to the real arcade game 
(or the unexpanded VIC 20 

NOW ONLY £5.00 



FROG 

An amazing version of Frogger in 
the unexpended VIC 20. With 
diving turtles and plenty of vehicles 
to run you down. Fast action and 
high resolution graphics. Joystix or 
Keyboard control. 

....£4.00 



ft 



UJNATTACK - M AC H I N E CO D E 
ou are under attack from an immen- 
se forco. This program has various 
wavs for you to battle against, 
giving an extra-terrestrial experience 
for any adventurous human being 

....£6.00 



VIC RESCUE - MACHINE CODE 
Your planet is under attack by a 
fourth dimension and your only 
escape is by lunar pod to the 
mother ship. However you must 
first dodge your way through the 
Astroid belt and onto the landing 
pad before returning home. Key- 
board or Joysticks control, high 
resolution colour graphics 
....£5.00 





FANTAZIA - MACHINE CODE 
Star Wars was never like this, you 
are being invaded by the ultimate 
Alien forco to create a most enter- 
taining game of Fantazia.The 
enemy are coming in from all 
angles in some of the most amaz- 
ing formations. The end of civil- 
isation is near and the only way 
out is in your hands. May the fear 
be in youll Hi-Res colour graphics 

....£6.00 



CRAZY KONG - MACHINE CODE 
Kong has stolen Mario's girlfriend and 
token her to the top of his steel fort- 
ress. You must guide Mario first across 
the 'Easy Elevator' and over the cust- 
ard pies onto the fortress. Up the 
ladders to your loved one, however, 
be careful not to be killed in the 
process by the barrels which Kong 
hurls down the structure. Includes 
some of the best graphics ever seen 
on the VIC 20 

....£6.00 



PENNY SLOT 

This program is designed around a 

penny slot machine and gives true 

to life animated action. 

Try your luck to win a fortune. 

For VIC 20. With hold and nudge 

features for only 

....£4.50 



PUCKMAN - MACHINE CODE 
The old favourite back again. 
Joysticks or Keyboard control. 
Fast action. High resolution 
colour graphics on the unexpan- 
ded VIC 20 

....£6.00 

TRADE ENQUIRIES WELCOME 
Tel: (07356) 71145 



commodore @\ 




STAR TREK - CBM 64 24K 
Your mission is to clean up the 
universe from the rebels which in- 
habit the planets. Warp from galaxy 
to galaxy in an attempt to complete 
your aim. Uses sprite graphics and 
contains full documentation for the 
beginner. Bravely go where no man 
has gone before! 

....£7.00 

NEW 1! 



PANIC 64 
STOP PRESS 

FROGGER 64 NOW READY 
M/CODE + SPRITES 

ONLY £7.00 



r 
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Mr. Mrs, Mm 

Address 










I 






1 1 1 


1 










Quantity 


Item 


Unit Price 


Total 


1 






FfOflB*' 6* CVBW 


£7.00 








Getaxnons V.c 20 


£5.00 






1 




CrJ.'v Kong Vic 20 


£6.00 










Frof Vic 2C 


£4.00 










Ahen AUjck V c 20 


£6.00 






i 




Famaiie Vic 20 


£6.00 








Pucimin Vic 20 


•;-: 3C 






I 




Panic CB.V 64 


£7.00 




1 




Star Trek CBM 64 


£7,00 




1 




Pen^v So! Vic 20 


£4.60 






i 




Vic Rescue Vic 20 


£5.00 




1 




Postage & Packing 


SOP 


6UP 


1 
1 




TOTAL 




1 


Send orde' K 


i Interceptor Micro's. Lmdon House. 
The Green. Tadlev. Hanit 




L 
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Interceptor Micro's Lindon House, The Green, Tadley, Hants, 

WANTED ONE FULLTIME 
MACHINE CODE PROGRAMMER 6502 or Z80 
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ADD-ON(ofE|!§ 



from 16k to 48k or 80k 

With our A/IE48 and ME80 
memory expansion add-ons your 
ZX Spectrum can increase its 
capacity by up to five times. 

• No soldering • easy to fit • simply 
plug in • fully guaranteed • no loss of 
memory through wobble or white out. 

NB. Before ordering your Spectrum add-on 
please check which Spectrum you have in 
your possession. 

At the back of the ZX Spectrum the metallic 

contact strips can be clearly 

viewed. In the series A the 

space separating the strips is 

the same width as the strips. 

In the series B the strips are 

twice as wide as the space 

between. 

SPECTRUM 

ME48 Series A £34.50 ME80 Series A £49.50 
Series B £24.50 Series B £49.50 

2X81 ME16 £19.25 
ME64 £44.25 



J*NT£!2£ 



TS 2000 SSI 



SPEECH SYNTHESISER 
SiZE 3Wx 5 3 A"x 1" 

• Make amazing speech effects with 
your ZX Spectrum. 

• Specially designed for use with your 
Spectrum. Just plugs in, no dismantling 
or soldering. 

• No power pack, leads, batteries or 
other extras. 

• Ample volume for built in 
loudspeaker, Manual Volume Control 
on panel. Can be plugged in to 
Existing hi-fi system. 

• Uses only one memory address. 

• Free Dictionary of Sounds. 

SSI SPEECH SYNTHESISER £39.00 



COMPUTERS® 

7-9 Thane Works, Thane Villas London N7 



TAPE LOAD ANXIETY? 

Vu-Load takes the frustration 
out of loading your ZX81 or Spectrum 
programmes. 

• insures programme load every time 

• monitors tape output level 

• gives positive save indication 
-Ar detects blank tape without 

disconnecting cassette wires 

• ready to use - no wiring 

TL £19.99 



to 



thepf' ce ' 



LEVEL-VU PRISM 

Allows you to see your tape 
counter without moving from your seat! 

• attaches easily to recorder body or lid 

• fits most recorders including Radio 
Shack, Vic-20, Atari 

• greatly magnifies counter numerals 

LVP £3.99 



Free 23 line memory test programme 
with every add-on. 



r 



^' 



Please tick the appropriate box to order your 
Computer Add-on: 

Memory Expansion Spectrum ME48 Series A □ Series B fj 
ME80 Series A □ Series BQ ZX81ME16n ME64 Q 
Speech Synthesiser SST □ Tape Load TL [ 1 Level VU LVP Q 

I enclose a cheque or postal order for made 

payable/crosse d to C omputer Add-o ns, or I would like to 
pay by Access ^^| or Barclay CardSS| and I enter my 
number and signature accordingly •Aiiow28<uiy»for<wivery. 



'NB. Add 40p Post & Packaging to the price of all items. 

Signature 

Date 



Name 



Address 




Occupation yc? 

COMPUTER ADD-ONS 7-9 Thane Works, Thane Villas London N7 



J 
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experts in business systems now bringing professionalism into the 
home market for the SPECTRUM, DRAGON, APPLE II and 
ORIC micros. 

THE VARIETY PACK 25 specially selected programs to realise 

the potential of your new micro. 

Spectrum, Dragon, Apple II, ORIC £4.95 

(less than 20p per program! I 



THE VIDEO CHALLENGE These are not just any games but 

Q.E.D. quality action packed programs. 

Spectrum — Photon, Apes & Ladders, Microthello and 

Phantoms only £5.95 

Dragon, Oric — Photon, Link-four, Microthello and Phantoms 

only £5.95 

Apple II — Grand National, Star Trek, Link-four, Microthello 
cassette £5.95, disc £7.95 

DRAGON 6809 ASSEMBLER/ EDITOR With this powerful 
software realise the full potential of your micro by writing your 

own machine code routines £6.95 

'includes full documentation) 



ORIC ASSEMBLER/ EDITOR With this powerful software 
realise the full potential of your micro by writing your own machine 
code routines £6.95 

/includes tuB documentation) 



SPECTRUM MACHINE CODE UTILITIES Five specially written 
machine code programs to help you develop your software. 
Includes memory management and renumber (including GOTO's 
and GOSUB'sl £4.95 



HOME ACCOUNTS MANAGEMENT Plan all your financial 
affairs with this Q.E.D. quality system. Features include budget 
creation, maintenance and balance of all accounts (inc. credit 
cards). Full monitoring of expenses against budget and complete 
expenses reporting. This system is supplied with full 
documentation and operating instructions. 

Spectrum, Dragon, Oric £9,95 

Apple II (disc) £12.95 



Calling all designers! Q.E.D. pay generous royalities for high 
quality programs and routines. All enquiries are treated in the 
strictest confidence. Why not send your programs today (details 
are available on request, please include s.a.e.l 



All programs are supplied on quality cassettes, unless otherwise 
stated. 



Please send me on cassette /disc 




for my MICRO with 



memory 



I enclose my cheque/postal order for £., 
(payable to Q.E.D. Systems). 

Name 

Address 



Q.E.D. SYSTEMS (A2) 

2 Sefton Gardens, Aughton Green, Ormskirk, 

Lanes., L39 6RZ 



/? 



^ 



ORIOSOFTWARE 



LUNAR LANDER and ASTEROIDS 

ONE TAPE/TWO ACTION PACKED GAMES WITH HIGH 
RESOLUTION COLOUR AND SOUND 



PLUS Fully explained program listings 
games then learn the tricks of the trade! 



Enjoy the 
£5.95 



ASSEMBLER and DISASSEMBLER 
+ NOTE-PAD. 

Auto line-numbering; up to 6 character labels; hex or 
decimal numbers with simple arithmetic on operands; full 
syntax checking with error reports; two parse assembler 
maintains and updates list file; comprehensive documen- 
tation AND A4 size pad specially laid out for clear and 
rapid assembler programming. 

£9.95 



(Pads available separately £1.30 inc. p&p) 



^ 



DURELL SOFTWARE 

HIGHER COMBE • COMBE FLOREY 

TAUNTON • SOM TA4 3JF 



^ 



STOCK CONTROL 
48K SPECTRUM 

£14.95 One P&P) 



This excellent program has been designed specifically for 
Stock Control but can also be used for many other 
purposes. It uses an easily understood central menu with 6 
menu options, including create, correct, delete, list etc. 
Many features. Each record held with stock no., 
description etc. Each transaction is individually held with 
date, reference, quantity and cost. Maximum capacity is 
1000-1300 entries per tape file. 

Features include re-order levels, sorted stock lists, full 
correct/delete facilities, paged record display, easy 
save/verify routines, access routine and usual printer 
output. Usual green on black screen display. User prompts 
are provided and all imputs are trapped to prevent the entry 
of incorrect data. Full audit trail. Fully tested. 

A user friendly system supplied complete with 
comprehensive manual. 

Send cheques/P.O.s to to 

KEMP LIMITED 
43 MUSWELL HILL, LONDON, N10 3PN. 

Europe add CI, U.S.A./AUST add £1.50 (airmail). 
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INSTANT IMAGE TRANSFER 

TO ZX SPECTRUM 
RD DIGITAL TRACER £55.50 




Please send m© RD DIGITAL TRACERS at £55.50 each 

(including P&P and VAT). I enclose cheque for £ payable 

to RD Laboratories Ltd. 

Name 

Address 



Send to: Dept YCM, RD Laboratories Lid , 20 Court Road Estate, 
Cwmbran, Gwent NP44 3AS 



RD Laboratories alto supply the RD 8100 SYSTEM for economic automatic 
measurement, test and control The modular- based RD 8100 SYSTEM is 
altaady used widely in many applications - from scientific experimentation 
to small-scale energy management systems Please send stamp and address 
for brochure. 




The high resolution colour graphics of the ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities. But entering individual co- 
ordinates for unusual shapes can be tedious and 
time-consuming. 

The RD DIGITAL TRACER cuts out tedious 
plotting. It provides instant transfer from original to 
diplay file - for screen display, ZX printer printout, 
or retention on cassette. 

The RD DIGITAL TRACER is supplied with 
tracing sheet, software cassette and full instructions 
on use. Latest software includes fast colour fill, 
audible keystroke acknowledgement, fast PAPER 
colour change and fast LOAD from saved display 
file. 

This is an invaluable tool for engineers, architects 
and other technicians, and for educational use in 
the presentation of lectures, and in computer 
training and application. Designed for the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high resolution 
colour graphics are not available on this machine. 

The RD DIGITAL TRACER is available from 
computer shops or direct from RD Laboratories. 
The direct (UK only) price of £55.50 includes 
Postage, Packing and full V.A.T. Send a cheque 
(payable to RD Laboratories Ltd.) with order for 
delivery within 28 days, or ask your local dealer for 
details. 

R D Laboratories Ltd 



SO Court Ronct Estate Cwmbran Gwent NP44 3AS 

C063331 74333 



ORIC SOFTWARE 

Dept. YC(1) 118 Worcester Rd, Malvern, 
Worcs., WR14 1SS 

SPECIALIST SUPPLIERS OF ORIC SOFTWARE 

BIORHYTHMS48K .5.95 

SYNTHESIZER 48K 7.95 

ZODIAC ADVENTURE 48K 9.95 

CHESS 48K , 9.95 

ORIC BASE - Database48K 9.95 

MULTI GAMES 48K 7.95 

ORIC LANDER 48K 7.95 

FORTH 48K 17.50 

Postage & packing 50p (1 to 7 cassettes) 

ORIC CASSETTE LEADS: -7 PIN DIN - 3 JACKS 2.25 

48K ORIC NOWINSTOCK 169.95 

Postage and packing 5.95 

CGP-115 4 COLOUR GRAPHIC PRINTER 149.00 

Cable for Oric Computer 22.95 

Postage & packing 5.95 

Return to: 
ORIC SOFTWARE. Dept YC<1), 118 Worcester Rd, Malvern, 
Worcs.. WR14 1SS. Tele. Malvern (06845) 62467 



i have a I6K Oric 
48KOric 
My sottwate interests are: — 
Home D Business 
Games O Education 
Other (Please specify) 



D 

a 



Mr/Mrs/Mbs/M*. 
Address 



Postcode 



Cheque enclosed 

Ple«se debit my Access' Visa 



AMox/Dclub- WithC. 
No 



SOFTWAREE WRITERS:- Lump sum or royalty payments. 

Send tapes & details. 

(Tapes not returned unless postage is included). 



ZX Workstations . . 
for Spectrum&ZX81 



prices (£"s,mcVATJ 
Spectrum 16 
ZX81 15 

Postage 2 

£xtrai>: 

Power switch 3 
affoybase 3.5 



speaker 



3.5 



These stylish plinths, 
in tough moulded ABS, will raise and tilt the TV for better 
viewing, and angle the computer for easier typing. 
The power supply is fixed underneath. The printer can be 
used with the Spectrum version, the RAM with the '81', 
and the cassette player with both. Full details from : 
Peter Furlong Products. Unit 5c, South Coast Rd Ind. Estate, 
Peacehaven, Sussex BN9 8NA . Tel (07914 } 81637 
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VECTIS 

OFTWARE, 



VECTIS SOFTWARE 

6 Victoria Rd, Sandown, 

Isle of Wight P036 8AP 



-, v i 16K and 48K . , . FAST ACTION 

^.Aopectrum machine code. 

PONY EXPRESS (frogger-type game). Can you cross the desert and the river 
avoiding INDIAN, WAGON TRAINS, CANOES and CROCODILES? Full colour, 
superb graphics and sound effects. Multiple skill levels make this a very addictive 
game. £4.95 

VEC-MAN Superb all colour machine code version of this popular game. £4.95 
CENTIPEDE Super fast machine code movement and sound effects. Up to 5 
centipedes at top level only. £4.95 



OF 



FAST ACTION By KEN TINDELL 
IBM Cup Winner for 3.5K machines. 
MANDRAGON difficult and addictive, not for the faint 



DEATH MAZE 

hearted. £4.95 

FURTHER MAZE MODULES for the above. £4.95 

ASTRO DODGER and SNAKE can you avoid trouble whilst surveying Magron IV? 

How many numbers can your sanke swallow? 2 addictive games. £4.95 



. . 48K only. 
Please state which 



-/■v 



.\ty 



EDUCATIONAL TAPES for ZX SPECTRUM and VIC-20 . 
CHEMISTRY TEST helps to revise '0' level chemistry. 
computer when ordering. £3.95. 

IMMEDIA TE DESPA TCH 

All prices Include post and packing. Quality products from VECTIS SOFTWARE 

FOR RAPID SERVICE JUST TELEPHONE YOUR ACCESS NUMBER ON 0983 408133 



f 90 



El 

Accttt ] 



NOW AVAILABLE AT 



John Menzses 



and WHSMITH ^ 



AND OTHER GOOD COMPUTER 
SOFTWARE RETAIL OUTLETS 




SOFTWARE 

KRAZY KONG SUPER CENTIPEDE 

SPECMAN AND FROGGER 

SEE PAGE 195 FOR MORE INFORMATION 
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FOX 

ELECTRONICS 

Presents Products: 
For the Spectrum, The VIC-20, The Jupiter Ace and the ZX-81 





The Fox Spectrum Upgrade Kit (for issue 
2 machines only! takes your machine to 
48K, no soldering required and full in- 
structions supplied. 
Unbeatable value at £24.00 



Improve your 
games with 
the Spectrum 
Joystick, 
Professionally 
built from 
strong nylon 
and steel. 
A must for 
ail games 
lovers. 
ONLY 

£25.00 

+ ci.oop&p. 



New Sounds 
for your 
Spectrum 
with the New 
programm- 
able sound 
generator. 

£19.95 

+ SOp P&P. 

or inexpens- 
ively enhance 
existing 
sounds with 
a sound 
expansion for 
only £6.95 + 
SOp P&P. 



Or let your 
Spectrum do 
the talking 
with the 
Chatterbox 
phonetic 
synthesis, 
unlimited 
vocabulary 
complete 
with 

speaker - 
amplifier and 
housed in a 
smart black 
box. Also for 
ZX81. 
Both at 

£56.00 

ind. P&P. 




New from FOX the Vixen RAM Cartridge 

for the VIC 20. Switchable between 16K or 

8K + 3K gives you the option of full 16K 

RAM or 8K and 3K RAM in one pack. 

Simply plugs into 

rear expansion port 

no re-addressing of 

existing basic programs 

needed only £39.95 ind. pap. 

Let your VIC 20 talk to you with the New 
Chatterbox speech synthesizer with an 
infinite vocabulary of spoken words. 
Fully programmable and simply plugs into 
VIC or Motherboard. Includes a series of 
software routine in Eprom to facilitate the 
programming. £57.00^.^. 

Coming shortly from FOX 

THE TANDEM TH E PACER 



Expandable ex- 
pansion system, 
gives 4 expansion 
slots for VIC 20 
cartridges. Custom 
designed case, 
plugs directly into 
computer. Further 
expanded by using 
Tandem system 
ROM socket. No 
extra power supply 

needed £3 3j QQ 



Uniquely expand- 
able 16K RAM 
pack for the 
Jupiter Ace. 
Similar concept to 
ZX Panda. For 
more power to 
Faster Forth you 
need a Pacer. 
16K expandable 
RAM £29.95 
16K Module £19.95 
incl. 



Improve your Memory 

with the ZX Panda. The 

uniquely expandable 16K RAM 

pack. Simply expanded to 

32K by insertion of a 

plug in module. Specially 

designed to eliminate wobble, 

and complete with LED power indication 

16K expandable RAM pack £19.95™/. p&p 

16K expansion module £14.50 md. p&p. 

or 32K complete for £34.45 met. p&p. 

or go for the Big Big pack 64K only £50.00 

ZX81 Keyboard (identical to Spectrum 
keyboard opposite again with ZX81 PCB 
fitting inside, again without soldering. A 
great buy at only £29.95 .*.«>«*>. 
ZX81 Keyboard No 2. 
Alternatively, go for the stylish and effic- 
ient, pushbutton, precision moulded (ABS 
as per your ZX81) 3 coloured keyboard at 
an incredibly low price of *»<•/* r\t\ 

Unit adheres direct to ZX key- £ |Q. 00 
board. No soldering required. met. p&p. 
Coming Shortly Send now to FOX 



The Spectrum 
Echo. Volume and 
tone control. Load 
and Save without 
switching leads. 
Looks good, 
sounds good. 



£3 



,50 * 



p&p, 



Electronics 141 Abbey 
Road. Popley 4. Basing- 
stoke, Hants Catalogue 
available. Send SAE. 
All products guaranteed 
1 yr. Overseas cust- 
omers add a further 
£1.50 P&P to all items. 
Delivery 10-14 days. 



Mind Bending 
or just good f un ? 



TOBOR 

48K SPECTRUM 

You are 

relentlessly 

pursued by 

Robots as you 

move through 

their city. 

£7.95 




JAWZ 

16/48K SPECTRUM 

Don scuba 

diving gear to 

shoot the 

killers of 

the deep. 

£4.95 



Elfin have created 3 new games for family enjoyment. There's 
TOBOR a test of skill and strategy, ROAD TOAD a test of reflex actions 
as you hop around the hazards and JAWZ to test your ability to fire at 
moving objects. All games are machine code to give fast arcade action 
and lively colourful graphics on your screen. 

If you can't find them in your favourite store just fill in the coupon 
and post it to us with your remittance or phone your card number to us 
and we will see you have them by return post. 

Trade enquiries. All games for 1 or 2 players. 

Buy any 2 tapes and get the third for £1 .25 



ELFIN SOFTWARE 




More than fun and games. 




ROAD TOAD 

16/48K 
SPECTRUM 

You hop your 

Toad across 

the road. 

£4.95 



Please send me: 




Quantity 




TOBOR £7.95 


Quantity 




JAWZ £4.95 


Quantity 




ROAD TOAD £4.95 


or use my credit card Access 


Barcfaycard 
todNo.llllllllllllll 



Name 
Address 



To Bfin Software Hudson* Houw, Battery Rd. 
Gt. Yarmouth NR30 3NN - Phone 0493-53170 



Add 26p for 

30»taj;« & packing I 
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AWESOME GAMES SOFTWARE FROM * LLAMASOFT * 



llpNEW FRO M THE DESIGNER OF GRIDRUNNER j | 



m so good' it' WILL 'blow YOUR MlNDir 



M-SO FAST IT WILL BLOW YO U AWAY!! j 



I 



:*;. The BIGGEST ADVANCE in Video p 
:■:■:£: Games design since Defender hit p. 
>:■:*: the Arcades! 



$: LASER ZONE. Quite simply the 
S^BEST VIC-20 Came in existence!! 



:;•■« Experience Laser Zone-an utterly 
&$! NEW, TOTALLY ORIGINAL MASTER- 
: : :Wi: PIECE of Video Games Design!! 




USEtf 




Learn to control two spaceships 
at once. FEEL THE EXHILARATION 
as. after long hours of practise, you 
control the two ships so that they 
function as a SMOOTH, CO- 
OPERATIVE TEAM!! 



iJK Laser Zone requires a Joystick, 8 or 
Sv;i6k. and DEDICATION!! 






I Feel the RAW POWER as you lunge 
for the Electro Button and BLAST 
;your enemies into expanding clouds 
iof SPACE JUNK!! 



JlfjJFEEL THE HUMILIATION as a 

&;jj carelessly -aimed BLAST SLAMS iryo 

:|:£:j the side of your last remaining ship!' 



ijjjjj: Designed and Programmed by 

S&Jeff Minter for the VIC-20 with 8 or Iggg 

$:&16k Ram Pack. If you don't yet have wSSSg 

ipthe memory, LASER ZONE IS THE 

H ONLY EXCUSE YOU NEED TO BUY IT! 



tana 



:$;iA COMMODORE 64 version will] 
ivISjbe available soon. 



I 
I 



LLAMASOFT * NOT JUST A PRETTY PACKET 



VIC 20 



J = JOYSTICK CONTROL 
K = KEYBOARD 



LASERZONE(8K + ) 1713?! J 

Oestroy the oncoming ALIENS with your TWO independently controlled laser bases! Lunge 
for the ELECTRO button and blast your enemies into expanding clouds of SPACE JUNK! An 
exhilarating and totally original game with a unique system of control from a standard 
joystick. A mere E6.00 * 60p P6P. 

ABDUCTOR J 

A classic new space game' ZAP the swirling alien hordes before they ram you — and 
abduct your humanoids' Surv.ve the assault (or long enough and you'll get an extra stage on 
your spaceship with double Ireoower ' Awesome unexpended Vic Action. £6.00 - 50p 
P&P. 

GRIDRUNNER J 

Finally. Hue arcade quality on the unexpended VIC Shoot down the sogmenied DROIDS 
mvading the grid. Beware of the pods and zappers! The awsome speed, sound and 
graphics gives you the best blast available (or unexpanded V*. £6.00 - 50p P&P. 

ANDES ATTACK (8K) J 

Your spacecraft must attach the descending aliens and frustrate their evil mtent. Ry your 
Ramiet dghte' over ihe Andes mountain range and protect your llamas Irom kidnap by 
hostile UFOS Features 5 kinds o( UFO, controls include up. down, reverse, (ire. thrust and 
smart bomb Entirely in machine code. Requires 8K expansion and joystick. £6.00 - 50p 
P&P. 

TRAXX M C (8K - EXPANSION) J 

This is VIC 20 cross breed between the now lamed Packman' and the game Qua". All in 
machine code, fast and fun wlh joystick controls, uses Hi-Res coiour graphics. 8K or larger 
expansion needed Only £6.00 * 50p P&P complete with instructions. 



THE VERY FIRST COMMODORE 64 GAMES 



ATTACK OF THE MUTANT CAMELS J 

Plane! earth needs you! Hostile aliens have used genetic engineering to mutate camels 
from normally harmless beasts into 90 foot high, nejtronium shielded, laser-sprtting death 
camels" Can you fly your tiny, manoeuvrable lighter over the mountamous landscape to 
weaken and destroy the camels before they invade the human stronghold 1 You must 
wthstand withering laser lire and a'len UFOs Game action stretches over 10 screen 
lengths and features superb scrolling, sca^ne-, 1 2 player actions and unbelievable 
animation' Ptay this game and you n never be able to visit a loo agam without getiing an 
itchy trigger linger 1 Awesome mc acton! £6.50 * 50p P&P. 

ROX-64 K 

Rox is a challenging game involving the defence of your lunar base from a deadly meteor 
shower. Rox-64 includes amazing sprite graphics displays and spacy sound effects, and an 
awesome motherstiip' display it you win the game, Top 1 scores are tabled along with thei r 
names. This program shows just what can be achieved using only Commodore-64 basic. 
Study the listing and team how to use sprites and sound on this outstanding machine. 
£4.95 4 SOp P&P. 



GRIDRUNNER 64 j 

The No. 1 best game for the Vic has been improved (o- your COMMODORE 64! Gndrunner 
is a smash hit n the USA. Now experience the lightning-tast cnanenge ot the grid on tno 64. 
Features 31 skill levels and excellent sound and graphics Sore trigger linger fiw with every 
game! £8.50 - 50p P&P. 



SPECTRUM 



GRAPHICS CREATOR (16K) 

Not just another character editc! Allows you to define not only Ihe 21 user definable 

characters Also ai>ows you to change the entire 96 character ASCII set. Creates BYTES 

dies ready for you to load itiio your own programs, Incudes advanced Reflect, invert. Field 

commands etc Complete with full documentation. Bin the BIN statement and use Graphics 

Creator with its easy on-screen cursor editing. £2.95 * 50p P&P. 

BOMBER (16K) K 

Yes. a full feature version of the popular game Blitt'. supplied lor the 16K or 48K Spectrum 

For only £2.95 - SOp P4P. 

HEADBANGER (48K) CQxl K 

Colourful new game starring Chlco the headbanger who you must guide to riches through 
an increasing srowe'ct heavy metal. Gain bonuses for headbanging but be sure to take an 
aspirin when the pam gets too much! Basic + rrv'c to speed up acton. Great graphics, nice 
animation. Will even drive William Stuart system's voice synthesiser to produce speech 
outout. Can you attain the orade of Rocker Class One' or will vou be "Barry MamiowXilass 
5"? Start headbanging to-day and find out. £4.96. _.._.... 

SUPEROEFLEX (48K> UBjJ K 

Bounce Sid . the space invader, around the screen into the power pods, keeping away of 
course Irom the devil who chases you around the screen. Steer with your Detlex shields, but 
beware the mines or you may oe buried a!<ve' Superb graphics and fantastic sound on the 
48K Spectrum only Only £4.95 on cassette - SOp P&P. 



ATARI 400-800 



GRIDRUNNER EHZI J 

Now play the best selling VIC/C64 game on your ATARI 400/800. Any memory size (16-48*0. 
Bssic cartridge nor required - 100% machine code autoboot tape. Ptay this awesomely fast 
and addictive game on your Awri. For only £8.60. 

TURBOFLEX K 

Superb uttra-fast and totally new ba game. Uses ATARI'S unique features to the fu.'l. 
Incorporates superb colour sound effects and uses P aye' Missile graphics. Tables tcp to 
scores along with Scorer's name. £6.00- SOp P&P. 



BED 



CENTIPEDE (16K) 

ihe ORIGINAL game from the ORIGINAL author. 
This is the :dentcal program to that being sold by 
other companies (or three times our price. The 
game has received ecstatic reviews m the comput- 
ing press. Program has 30 speed levels ar.d ever 
increasing Centipade hordes. Tab'es top 10 
scores and names. Why wait to pay more'' Only 
£1,95 - SOp P&P. 



Please add SOp P&P with all orders 



LLAMASOFT 

SOFTWARE 

AT 

j Dtp! YC 

49 Mount Pleasant 
Tidley. Hantt 
RG26 6BN. 
Tel: 07356-4478 
^ Y Trade enquiries 
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JUPITER ACE 
USERS CLUB 

Newsletter, software I both 
games and utilities), adapter 
for ZX81 add-ons. 

SAE for details. 

Remsoft. 18 George Street. 
Brighton BN2 1RH 37/3 



Soft wore Library for the Oric. Two weeks hire, 
El. 00. Additions each month. CS.00 annual 
membership. Send stamp (or free list. Les 
Wilson, Penal'ick Treknow, Tintagel. Cornwall 
PL34 OEJ Sox No. 83/3, 97/4 

Spectrum Graph Plotter. Draw your own Pie- 
charts. Bar-charts, Line plots and scatter 
diagrams with this very versatile package of 
five routines. ES for tape (includes five 
tutorials/demonstrations) and full docu- 
mentation or SAE for details. Topgraph 
Software, 106 Blundell Road, Luton. 
Bedfordshire. 

75/4 



COMMODORE 64 - Vic 20 
- Atari 400/800 - CGL Home 
Computer - the best chess 
computers — all obtainable at 
the lowest prices by mail order 
from: 

OOSKA CHESS SUPPLIES 

I Registered Commodore Dealer) 

Poulton-le-Fylde, nr. 
Blackpool, Lanes. 
Phone: 0253-839742 

(evenings end weekends included) 

14/3 



Jupiter Ace tape 5K upwards, guaranteed, 
unbelevable games: Asteriods. Ski-Run. 
Pakman. Invaders. Frogger. Luna Lander £6. 
AMR- Soft. 9 Westminster Terrace. Chester. 

91/4 



BBC Primary Education Software 
A series of programs for the BBC "B" 
machine, covering a range of language 
and maths skills. From C5.95 
BBC Graphics Printer Packs 
Complete package, the latest EPSON 
RX80 or FX80 printer. 88C cable, 
Software, and even a 13A plug. From 
£295.00 complete. 
BBC Games and Utilities 

Gamespack 1 £5 95 

Uulitypack 1 £5.95 

Send SAE for details to: 

22 Mercer Close. Basingstoke, Hants. 



Spectrum Adventure, Fills 48K. Textual gamo 
with comprehensive commands/ reptys. Good 
plot, save game routine. £4.00 to D. Slater. 1 1 
Taney Crescent. Dundruro. Dublin 14. Ireland. 

72/4 

No more eyestrain with your ZX81. Video 
inverter displays sharp white characters on 
solid black background TV screen. A toggle 
switch lets you choose between rormal and 
reverse. The small PCS fits on top of the logic 
chip inside your ZX81. Kit £4, Built £6. 
includes easy to follow Instructions. 
VAT/P&P. Send cheque/PQ to: 0. Fritseh, 6 
Stanton Road. Theiwali, Warrington, 
Cheshire. WA4 2HS. Box No. 1 

9/2 



h 



ORIC I 

CASSETTE LEADS , 

Din io Din fc> /emote %g^ 

jack plug 

Din to 2 x 3.5mm jacks 

1 x 2.5fnm fot remote 

PRICE ONLY £2.50 

Cash with orders includes p&p 

CLARES 

222 Townfields Rd, Winsford, Cheshire 

CW7 4AX. Tel: Winsford 51374. 

■ S8/2 



Acorn Atom 12+12K, Floating Point Toolkit 
Books. Business, Machine Code, Pools 
Predictor, 16 games including Chess, 747. Tel: 
Keighley I0535) 606364. 

62/4 



jfc PROM SERVICES 


Permanent software for ZX m 


Icroa 


ZX81 




8K EPR0M board + EPROM 1 or 2 


£20 


EPROM 1 40 toolkit routines 


£10 


EPROM 2 rapid SAVE/LOAD 


£10 


• E P ROM 4 20 routine M / C monitor 


£10 


EPROM 5 280 disassembler 


£10 


Expansion Board - 3 slot 


£15 


Graphics Board - nc. 4K EPROM 


£24.50 


SPECTRUM 




EPROM BOARD 


£19 


toKRAMPACK adaptor 


£650 


32 line I/O board (also fits ZX8D 


£16 


Edge connector 23 or 28 way 


£2.50 


Edge cord 23 or 28 way 


7Sp 


"Tape version - special price 


£5 


Many other ZX products. SAE fo' 


list. 


EPROM SERVICES 




SWedgewood Drive, Leeds LS8 1 


(06321 667183 


19/3 



Spectrum. Preschool, early school cassette. 7 
educational and stimulating programs for 
children aged 3-10 years. Suitable schools or 
home. Written by teachers. All for £5. 
Cheque/P.O. to Essex Software, 16 
Huntsmans Drive, Upminster, Essex. 

105/4 

Sharp MZ-80A, New January, hardly used. 
Software includes Games, Home Finance, 
Education. Basic Tutorial, Applications. £350 
only for quick sale. Telephone Southrop 361 
Evenings, IGlos/Oxon border). 

102/4 



BBC PRIMARY 
EDUCATION SOFTWARE 

A series of programmes for the SBC 
Model B machine covering a range of 
language & maths skills. 
PRICE £5.95 each. 

BBC GAMES & UTILITIES 
GAMES PACK 1. 
for BBC Model B featuring TRON. LIFE 6 

CU6IC - PRtCE £5.95 each. 

UTILITY PACK 1 for BBC Model B 
PRICE £5.95 each. 

EPSON PRINTER PACKS FOR 
8BC MODEL B 

A complete package, the latest EPSON 
printer. BBC graphics software, con- 
necting lead & even 13 amp peug. 
EPSON RX-80 £320 inc VAT. 
EPSON FX-80 £450 Inc VAT. 

Send order or SA£ tor details to; 
PROCESSOR APPLICATIONS 
22 Mercer Close, Basingstoke. 

Hampshire 130/4 



Jupiter Aco Software Send SAE for leaflet. 
Peak, 25 Plymouth Road. Springfield, 
Chelmsford. Essex CM1 5JG. 

69 '4 



WANT TO USE YOUR SINCLAIR? 

We really mean USE your ZX81/- 
SPECTRUM PRO-GAMES offer the b»*t 
■n game*, education, business program* 
•rid book* to suit everyone. Hire a tape/- 
book for two week* (appro* £1,401 then if 
you want ii pay the difference if not return 
■t and try again. This unique service a 
available for £10 a year. Send cheque.' PO 
for membership card, catalogue, news, 
review*, *peo>ai offer* 
PRO GAMES 10 LEYBURN GROVE 
CHAPELTOWN. SHEFFIELD S30 4ES 
122/4 



Enhance your ZX81 Programs. M/C screen 
inverse/screen clear. SAE + 80p. Richard 
Hagedorn, 17 Palace Gardens, Buckhurst Hill. 
Essex IG9 5PQ. 

64/4 



16K SPECTRUM UPGRADE 

Upgrade your 16K Spectrum (issuer) to 
48K I.C. kit with fulinst. £23.00 inc. P.P. 
— or send us your 16K issue 2 Spectrum 
for upgrading - £27.00 inc. P.P. 
SPECIAL OFFER TO ZX CLUBS - 
We will upgrade a minimum of S Issue 
Spectrums for £24.50 ea., returned to one 
address. Mail order, by return. 
J.C. BREWER (Oept YC). 7 Roseberry 
TCE.. KIRKCALDY KYI 1DW 

125/4 



Atari 400/800 owners. Hire from our 
comprehensive range of cartridges, cassettes, 
discs, SAE for details. Castel Games Library, 
44 Augusta Close, Rochdale. Lanes. Phone 
10706) 59602 

95/4 



Davie Games 

for the 16 or 48k Spectrum 

HtMNT < •nitmo, MitMti Dii !«*..■ I,*.* nan 

O** t* #**.r.. 4 *.Cfi***K r.Q% ewt#0J«»- DC SMART 

4} Qoo— m oo* L*"*, I'lVf-OV b>**+r*y*+rw t ft?) &t»M- 
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Exchange your unwanted software. Free 
membership to our exchange club, send SAE 
for details. A Er P Services. 142 Broadstone 
Way. Bradford, Yorkshire. 

96/4 
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HITCH-HIKERS 

FOB UK M ftc Alto iv»u«e*?o. App> :i put 

Sf^CimjNl.O.33 RiHH>'iHiliji)iiWM>y 



Tel: 107021 43568 

261 VICTORIA AVE. SOUTHEND Off SEA ESSEX 

CRECUCAflO HOLDERS MAY PHONE IN 
THEIR ORDERS 
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Bank Raid. Challenging new game (or ZX81 
16K. Only £4.00 on high quality cassette. PJM 
Enterpnee. 28 Hartwood Road, Soutnport, 
Menteyside. Cheques to PJ Morris. 
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VIL COMPUTING 

SUPERB MEW SELF TEACH PfttGflAM 
For ZXS1 116X1 ind Sp«Bum 

• Sow yoj c«n l**rn B*wc tnt *nd 
•ftitieiinv * 

* Forget your p»t DtOirtrrtmnQ 
IKOb;«ma * 

•• TMt proarvn wii meke it ** clew •♦ 

Include* Arrivt, Sorting, Secrctwig. 
Counting. Decision miking test*. Error 
Trapping, Menu drawing etc 

You (tart Mtth short *impfe piopremi ind 
build up to lull working progrtm* with 
•v»>thing flxptained in full pttcise oet»A 

Tl* H NOT « program you Umpty copy 
end run 

1111 YOU HAVE GOT TO WORK llll 
But it is written in such a way that you 
cannot gel stuck 

Thi* program Net been futy tw»d ov*r 
Hie pMi «< month* by 60 oomeilic and 
vn*a buein*** uwn and w< h*va not 
received any advena rapon* 

This program is Our own product and a. 
not avail bh trom any other source. 

• ■ • 
£4 75 inc'. Postage b Package lOverseai 
DUO. 

Oept YC1. SI White llffa Um. Rlpon. 
York*. HG4 MJJ 103'* 



BBC MX80FT3 screen dump utility four 
picture Sues including sideways £7.00. MZ80K 
Armoured Invasion Game with nine skill levels 
£7.00. MZ80K Morse Tudor Sets Tests £7.00. 
Slavedrive Software. 19 Nowlay Lane, 
Bramley. Leeds 13. 0532 660687. 

63/4 

ZX80/81 23 way female connectors £2.20 
each. ZX80 81 RanrJock kits (the cure for bad 
RAM pack connection) £7.50 each. Add 50p 
per order l P&Pl or send SAE for details. Adapt 
Electronics, Dept YC. 20 Starling Close. 
Buckhurst HBI, Essex. 

111/4 



TRANSFORM YOU PROGRAM INTO PROFITSI 

We urgently roquire for Marketing Er Publication all software suitable for Sinclair 16K-4SK 

Er Dragon 32. 

Excellent Commission paid for quality material. Please send your listings or cassettes & fuK 

progr.nnn-p aers: s ;e 

DEMON'S SOFTWARE 
5 Hosktngs Row, Redruth, Cornwall. 

79/4 
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SPKTMM 
CH€SS 

Dare you face 
The Turk 

The original Turk was an 
eighteenth century auto- 
mation, a life-size mechan- 
ical figure resplendent in 
Turkish costume and seated 
behind a wooden cabinet 
on which a chess board and 
pieces were placed. 

OCP now offer you the 
twentieth century equiva- 
lent of that Turk — a chess- 
playing computer program. 
The Turk challenges you 

to a game of chess! 




MANY 

OPTIONS 

INCLUDE: 

•6 Levels of Difficulty 

• Demonstration Mode 

• Board Editor 
•Games Printout Facility 
•Blitz Chess Against the 

Clock 
•Two Player Mode 

• Unfinished Games can be 
Stored 

•Recommended Move 

FULL INSTRUCTIONS 
PROVIDED 

CHESS THE TURK 

ONLY £8.95 

Post order to 

Oxford Computer 

Publishing, 

P.O. Box 99, Oxford. 

134/4 



Chess Partner 2000 chats computer with 
sensory board. 6 levels of play. Used twice 
only. r'5C no offers. Goss, 33 Stephens Firs. 
Mortimer, Reading RG7 3XA. 

74/4 



KWERTY 
SOFTWARE 

Programs available for Colour 
Gente, ZX Spectrum & Vic-20 
including:— Backgammon 15 
Levels! £5.50 ZX Spectrum only. 
Games tape 1 — Aliens, Airraid & 
Gobble Garden. £4.96. 
Game* tape 2 — Lunar Rescue/- 
Grabrt. Tank Race & Hangmen. 
£4.95. Send S.A.E for further 
details. 

Cheques/Postal Orders tor 

KWERTY SOFTWARE 

49 St. Andrews Way, 

Church Aston, Newport, 

Shropshire 76/4 



780 Opcode wallchsrt 29"x35", over 550 
H/D/BIN mnemonics, b'ockfo r m for instant 
'.'.'Code, Felix Computers. 48 Thorold Street. 
Boston, Lines. Tel: Boston (0205} 65400. 

110/4 



COUNTDOWN 

Educational game for ZX81 '.6K. Up to 660 
questions. Choose from 9 possible answers 
during visible countdown. Score depends 
on spoed of response. Preset subjects, 
meanings of words, countries; cities, music 
terms, British monarchs, or set your own by 
responding to prompts. Select questions 
from an combination of subjects. Cassette 
£3.50. S.A.E. for more details. Or. G. K. 
Pickup. 47 Ellosmere. Burnmoor, 
Houghton Lo Spring, Tyno & Wear. 
DH4 6EA 

80/4 




PROGRAM 

WRITERS 

READ THIS 

OCP is a fast growing and 
highly successful software 
house specialising in top 
quality machine coded Pro- 
grams for the ZX Spectrum, ' 
We are now looking to expand 
our catalogue of Programs to 
take full advantage of the 
exploding home computer 
market. Perhaps you can help 
us and we can help you? 
We offer a variety of Payment 
terms depending on your 
individual circumstances; this 
can be as a royalty Per Pro- 
gram sold, straight Purchase or 
some combination of the two. 
In any case you get full advan- 
tage of our Pack design and 
marketing expertise which we 
are rather proud of. 

So, if you think that you have 
skills and Programs that set 
you apart from the ordinary 
and want to share our proven 
success contact us now at the 
adress below. If you're good 
you won't regret it. 
Ring Bill Richardson on 0753 
888866 
or write to: 

OXFORD COMPUTER 

PUBLISHING LET. 

P.O. BOX 99, OXFORD, 

ENGLAND. 



VIRGO COMPUTERS 

Introductory offer of software for (he 

•Spectrum (16/48K) 

•Oregon 

•TRS80 

Games include the following 

•3D Tunnel 

•Escape 

•Bedlam 

Do not miss out on this offer, send SAE 

for complete list: 

30 Blackhorse Lane. 
Downend. Bristol BS16 6TZ 

81/4 



NEWBRAIN 
DRAGON GENIE 

EDITOR adds extra commands to the 
machine CHANGE, FIND, GET, INSERT, 
DELETE, MOVE, VALUE, ORGANISE, 
CENTRE & RIGHT JUSTIFY TEXT. Can 
bo used as a word processor database or 
program editor, handling up to 24k on a 
32k machine. The files created are in 

ASCII format £16 

Abo availablo for DRAGON32 & GENIE 
RENUMBER can be used independently 
or in conjunction with EDITOR. Alt or part 
of a program may be renumbered with 
update of GOTO/GOSUB/THEN/RE- 

SUME statements. £8 

MONITOR Produces machine code 
programs on tape. Input, display, record 
& test code hard copy feature. Input/- 
output is in HEX or ASC codes £15 

miersplot 

19 The Earis Croft, Choyloamorn, 

Coventry CV3 6ES 

Tel: 020*603038 127/4 



PC1251 Startrekl Realtime. 11 Levels. 
Fascinatingl Microcassette, £5.90. J. Randle, 
123 Wisden Road, Stevenage, Herts. 

73/4 



for ealr-i=Wr- ZX81 

ALIEN INVADERS && * 

7ot> It* ofiin Votin Bembi. mooiorihipv 
.Ti'.'.ilov tout, it '. all rwa ' Up to it 
nvadtrt trt-itrttn 1 or 7 pleyw option; 
high-scor*. Pr«»( or Manuel acme with 
36 kv*Ss el play, modiwa coot, f iA KM oct'en 

Graphics Roary t™^ 

A&owi, you to cr«tfr 4qll*frote uti of 64 chrt 
end thmif eftuixie Siwpty tit* «*d* ZX8ft co» 

Vor-ab'* addr«ti Iogc!ca Sopf»i*d complete with 
detailed manual £ application? casuHobcacflUls} 

FERLTlfTIE 8 Park St. Long Eaton 
COr~r\aKV39E Nottingham MtiKKN A 



16K ZX81 'Alien Arithmetic'. Improve your 
addition yet still have funl PiusZX81 Ces>l. On 
cassette for £4.50 from T. Skinner, 1 Summer 
Drive, Hovoton. Norfolk. 

70/4 



TINY PASCAL PLUS for PET (16k + , all 
ROMS, disk or cassette) and APPLE 
(disk). Package consists of line editor, 
compiler, p code interpreter, 50 page 

manual fc» sample programs £24.95 

VIGIL interactive games language for 
PET or VIC I6.5K + ). Includes 9 games & 

SO/70 page manual £13.95 

SAE for full software catalogue to: 
ADAMSOFTIDept YCI 
18 Norwich Avenue, Rochdale. 
Lanes OL11 5JZ 

10O/4 



ORIC 1 12K Backgammon, 10K Onhello. 10K 
Star-trek, t2K Battleship Patrol, 8K 30 
Naughts and Crosses. Cassette C5.50 each. J. 
Edwards. 20 Southern Road, West End, 
Southampton, 

93/4 



SPECT-A-DRAW 



NOW AVAILABLE - A 48K Spectrum 

version of the well known Level! II Basic 

Pools prediction program "Compute-a- 

Draw\ 

"A BOON FOR THOSE INTEREST IN 

WINNING THE POOLS" - Interface, 

December 1S82. 

Program on cassette with instruction 

manual .£4.95 

Database tape (Optional, but contains 

data on over 6,000 matche f 13 50 

Program and database together. . . £17.50 

or S.A.E, for Details. 



B.S. McAlley. 

1 Cowleaze, Chinnor, 

Oxon. OX9 4TD. 
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TRS80 - VIDEO GENIE 
SOFTWARE LIBRARY 

25 Super programmes — machine code 
arcade games, simulations, competitive 
games, Adventures, Dungeons & 
Dragons, puutes and ban games; plus a 
few education & business programmes. 
Including: Breakout, Star Wars, Ameiing 
3D Mazes, Gambling Machine, Corridors 
of Doom &• Trap It. All 25 on one C48 
cassette, sent by return post for only 
£8.50 inclusive, or send an s.a.e. for full 
details. 

SPARTAN SOFTWARE (Dept YC) 

SCotawold Terrace. Chipping Norton, 

Oxon. Tel: 0608 3059 

116/4 
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Spy Cassette. Amazing cassette lets you stop, 
list or copy any previously unstoppab'e 
cassette. Includes two free Super Utilities. 
State if for ZX81 or Spectrum. Send just £3. 
Booker, 29 Chadderton Drive, Unsworth, 
Bury, Lanes. 

66/4 



COMPUTER LEADS 

Dragon Din to 3 jack. Dragon Din to Din 
& jack. Oric Din to Din. One Din to jack. 

BBC Din to Din & jack, BBC Din to 3 
jacks. £2.90 each. Other printer/cassette 
leads available. SAE for details. 

ALLCOM 

20 Horwood Road, Lichfield. 

Staff* WS13 7PP 

77/4 
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ZX8I-ZX SPECTRUM- 

DRAGON nviC-20B8C 

The very best mail order items available 

"over the counter" 

Games. Keyboards, Serious Programs. Rams. 

Books, Peripherals and much, much more! 



FAST VJUl OftOtjR SERVICE PWCV 01.70* MIT 

WITH ACCESS/VISA ««hf Anutont; 

ors«tilaroiS,*l.rorc«Wgt»<*la1«M»^«rapgt»T) 



310 STRtAIHAV, HIGH ROAD. LONDON SWIG 
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Use Atari Joystick on your Jupiter Ace. No 
soldering software routine and example games 
included. Fully tested £14. M.R. Portman, 125 
Kings Road, Farncombo, Surrey. 

101/4 



48K SPECTRUM 
Colour and Moving Graphics 

O LEVEL 
PHYSICS 

• Solids, Liquids and Gases 

• Vectors and Scalars 

• Acceleration 

• Graphs of Motion 

• Gravity, Weight and Friction 

• Newton's Laws 

6 PROGRAMS FOR £6.50 

Cheque/ P0 to: 
THINK TANK 

Dept. YOC), 35 Wellington Road 
Wimbledon Perk, London SW19 SEQ 

OTHER TITLES COMING SOON 

129/4 



Educational Ccropuler Programs 

B.B.C. and VIC 20 

Exciting educational software. 
Devised by teachers. Programmed by 
specialist. Suitable for children aged 6 12 
years. 



Addigator: 
Tables Invasion: 
Addition Invasion: 
Co-ordinates: 
Builder (subtraction): 
Castle (addition); 



7-11 years 
7-11 years 
7-11 years 
7-1 1 years 
6-8 years 
6-8 years 



£5 each plus 50p p & p. 

Send s.e.e. for details of these and Other 

programs. 

Educational Computer Programs 
SHAPE International School 
British Section. B.F.P.O. 26 

116/4 



NEWBRAIN 

Que'.ty software row becoming svuUe. 
Our tint afftrng: 

NEWBRAIN INVADERS 

Comptatefy authtnfcc v#f»on of THE 
original video gam*. All features. 
Macrine code of course. On atwtte with 
M Inatrucoons. £S incl. pott/pecking 
Morv coming toon — games and aerious 
aorj.cator* Dots !t with order. 

AA SOFTWARE 
128 Beechcroft Road, 
Wandsworth, London SW17 OT/4 



TWO NEW VIC BOOKS! 

VIC GRAPHICS and 
VIC PROGRAMMES VOL 1 

Both by Nick Hampshire. Publication 
dates 10.3.83 and 24.3.83 respectively. 
£6.95 each + 50p p&p or both for £13 + 
70p p&p. 

Send £4 to reserve. Send rest when ready 

for despatch. Send SAE for full details 

and our latest Sinclair catalogue. 

Nick Lockyer 

33 Pedmore Close. Woodrow South. 

Reddltch, Wares.. B97 7XB. 

82/4 
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TEACH YOUR CHILO 


jk 


to Toll the Time 
and Count Money 
on your Spectrum (16X) 
Two Fun Graphic* 
Programs on Cassette 
for £5.50 inc. pbp 


<A 


V. Sampson. 

Richmond House, 
Ingleton CARNFORTh, 
LA6 3AN 


Poppy 
Program! 


35/3 



VIC2C owners (any memory siie). Introducing 
'Tournament V: Four exciting games on one 
tape. Onfy C3.96 inclusive. Enjoy Trogmen, 
Astradodge. Automania, Cross-over — at 
with excellent Sound. Coiour, Music. H -Res 
Graphics. From Tournament Software. S3 
Mansion Court Gardens. Thome, Ooncaster, 
S. Yorks. SAE for details. 

144/4 

Diet and weight control program for VIC 20 
and CMS 64 helps and advises you on the best 
slimming diet. Cassette £12, disk £17. E. 
Frangouhs, 54 Holland Road, London W14 
8BB. 46/3 



BAUG SOFTWARE 

Introductory offer ATARI 
7Vi% off hardware up to 20% 
off Software. Commodore and 
Dragon. 10% off 2X81 key- 
board £26.00. 

Telephone 0232-621221 for 
details P.O. Box 123, Belfast 
BT10 0DB. W2 



Wanted Urgently! Arcade-type games 
programs for micros — Spectrum, VIC 20, 
Dragon, One. We pay top royalties or cash 
outright for good exciting games. National 
marketing ensures maximum reward (or your 
work. Phone David on 061 8329143 or write 
Morthwish. Ground Floor. Raid Building, 
Stanley Street, Manchester M3SFD and hurry. 

2/3 



SYSTEM-SOFT 



BBC PROGRAMS [Program Power) 

TIMETREK (81 JUST £7.95 

STARTREK 'A, ONLY £5.96 

Defeat the Kfirvgons in the farthest 
quadrants of the galaxy. 



SPECTRUM 

CABMAN £4 95 

COWBOY SHOOTOUT £4 95 



DRAGON 32 

JOYSTICKS ONLY £19.95 pair. 
Dragon software — please send S.A.E for 
lists. 



All prices fully inclusive. 

SYSTEMSOFT 

FREEPOST, Ackworth, 

Pontefract, West Yorks. 

WF7 7BR 

IFtilE catalogue with every new order/) 
61 4 



Superb Spectrum 30 Strategy Game, Multi- 
level, challenging. Machine Coded. Cassette. 
instructions, £4.95. Supersoft, 91 Manor 
Road, £17 5RY. 

106/4 



BBC (32K) PROGRAMS 

SWOOP - Gelaxian-style. aicad* 
Quality, m. code £7.96 

ALIEN DESTROYERS - Invades' with 
•xtra feature* £7.96 

GALACTK COMMANDER - m. cod*, 
hires, good sound f7.95 

LASER COMMAND - «n. code, arcade 
qua:itygamo £7 96 

C M ES S - m . code. 6 levels, illegal moves 
rejected C7.95 

Model A 1 1 6K) version available £5.95 
AI prices include p. Er p. 
Deduct CI per tape tor orders ol 2 or 
morel 

SYSTEMSOFT 

FREEPOST. Ackworth. Pontefract. 
W. Yorks.. WF7 7BR 

(Free catalogue writ) every new order!) 
86/4 



SPECTRUM SOFTWARE 



• FLCXICALC ■ Vtrtatll* tpr««d«h**t progrir, 

«li uitiAi f*tturti » you control numt>#r or 
'Owl S tetumnt * tail youi fotmulw ml any 
lira* full mjnujl l48Konl r > 5-9 s 

Consolidation S. roporl gtnorator. ft-OS 

* FiC.AkO II - Bunnell gnphlct * ro'«ci»t»ng 

» statistic* • fait o»t» *nt«y * Oot* utiiitiot 
Powfrtul but *»ty to ut*. <4SKonly) 14-95 

'£>axoi. Computing 

I. St.Cathvrtnoi orlr», Loconriold. Bovorloy. 

NuaibereMi 

Pt-icrt* Accatt o« Batelayeard ordort to 040VS0697 

120/4 



MZ80K Games £3. Extended BASIC £12, 
Disassembler £12. Catalogue SAE 
EDONSOfT. 33 Broadoak Road. Bramhall, 
Stockport. 

98/4 

Amu 400/800 secondhand software 
bought/sold. SAE for lists. Save 35% and 
more. Jervis 19 Portree Drive, Nottingham 
HG5 SOT. 

139/4 

48K OR1C games tape. Three great games on 
one cassette*: ONLY £3.00 including P6P. 
Send remittance to: S. Short. 20 Godwin 
Way. Bromham, Beds MK43 8JH. 

136/4 



BBCPRE-SCHOOL 

4 programs making spelling ft counting 
fun for 4 to 6 year olds. 
Colour graphics and sound. 
Model A and B versions. 
£3.95 or S.A.E. for details. 
AROSOFT. 136 Blackburn Rd. 
Chortey, Lanes. PR6 8TL 128/4 



Battleships against Computer, simultaneous 
display of boards. ZX81 I I6KI. £4.25. Dragon. 
£5.50. Cheoues to R. Simmonds. 2 Argus 
Walk, Crawley RH11 880. 

5.' 3 



SPECTRUM EPROM CARD 
(£19.50) 

Plugs into a Motherboard. 12 slot £16.951. 
Uses unused ROM space (14592-15615) 
and 2516/2716 (2K) and 2532 I4K) 
EPR0MS. Tape Controller optional extra. 
( + £3.45). 

Many possible uses including Special 
Char. Sets, M/C & BASIC. 6116 I2K) 
RAM -ADAPTOR (£9.95) plugs into 
ROM CARD. EPROM 31 (2KI (£9.951 
programmed with RENUMBER (inc. 
GOTO. GOSUB. RESTORE, etc.). 
SPRITE Chars, printed from any start 
position, any magnification, rotated & 
reflected. WORD PROCESSOR for 
prepn. of TEXT with justification. UDG 
Char. Sets *■ many others. 
Also available ZX81 EPROM-READCARD 
(£8 75). EPROM 1 (with BREAKOUT, 
1 IFE and TOOLKIT !£8.25>, 2716 EPROM 
PROGRAMMER (£29.751. 25U P.S. (for 
Programmer) IE6.50). P&P £1 '.U.K. 
only). C2 (overseas). 
SAE please for extra details. 
ORME ELECTRONICS 
2 Barripper Rd.. CAMBORNE. 
Cornwall 

28/3 



ATOM 



'Devil Rider" machino code, 6K + 2K - 
sound. Ride your [ght cycle to vctory 
over the computer ot another combatant. 
Cassette £4.50. 
Cheques to: 

MOTA SOFTWARE 



P.O. Box 68. Stevenage. Herts. 



■18 4 



M & J SOFTWARE 

Dragon Companion Book £4.95 

Study the workings of BASIC 
with the disassembler. 
Discover 7 extra graphics 
modes. 

Take complete control of video 
memory mapping. 
Increase the processor speed 
(not a hardware mod). 
Append programs from tape. 
Incorporate useful routines 
from BASIC in your m/c progs. 
Add commands to BASIC. 

Dragon Implementation of Forth. . . £15 
This is a cassette based imple- 
mentation and is fully docu- 
mented. 

Forth Listings £7 

6502, 8080 /Z80, 6809, 6800, 
1802 in stock. 

Installation Manual £5 

Necessary for implementing 
FORTH and its editor. 
All prices inclusive of postage 
and packing. Cheques and POs 
made payable please to: 

M b J SOFTWARE 

34 Grays Close. Scholar Green, 

Stoke-on-Trent, ST7 3LU 

Tel: 10782) 517876 

68/4 



DEATH'S HEAD HOLE 

You'll almost believe it's true! 

It's skill, courage and your growing 
experience that count in this unique 
adventure for the Dragon 32 and BBC 
Model 8, inspired by the real-life 
challenges facing a cave rescue team. 
Literally' hours of excitement — if you 
measure up. 

After this, any other adventure wfl just be 
a game. 

Only £5.45 by return of post from 



WORDS AND PICTURES 

7 Hawthorn Crescent. 

Burtonon-Trent 



4/3 



ORIC-1 OWNERS Tangerine created One 1 
now TUG creates the rest, An independent 
Users Group with a solid reputation for 
progressive system support. Monthly 
Newsletters, Software, Hardware, Reviews, 
Advice, and lots more. We have a proven 
record ol performance on our system. Join 
TUG. You'll like us. we do' Send £1.00 + 
S.A.E. (A4) for sample newsletter and details. 
Tangerine Users Group. 1 Marlborough Drive. 
Worte, Avon, BS22 0DO. 

56/3 



BBC (32K) SPECTRUM (48K) 



NEW RELEASES 

INVISIBLE MAN - now for Spectrum 1 
Also for BBC and VIC20 £5.95. 
STORY A - BBC only - Just like a story 
book, but you choose the plot. Ages 7-11 
£6 95 

PUNC-MAN - BBC only - he gobbles 
the full stops. You put them back! £7 95. 
REAL EDUCATIONAL PROGRAMS 
SAE for dotnils 
, .L& Lowmoor Cottage (YC4), 
Vf Ton edale. Wellington. 

-U*" Somerset TA21 OAL. 

\ ^ 082 347 7117 XV ^J 

Acorn Atom 12K ♦ 12K, P.S.U. programme 
power toolkit R.O.M.. Software. Books £150 
01-399 3203. 

147/4 



X SCOTSOFT X 



Quality educational software for 
SPECTRUM (16K-48K) £t BBC 
(16K-32K). 
TIME £7.50 

Teaches children to leD the time in easy 
steps suitable both home and classroom 
hires colour graphics. 
TRANSFORM £7.60 
Comprehensive programme includes 
translation, reflection, rotation etc. 
Demonstration 6 remedial routines 
suitable home Et classroom sound & Hi- 
res colour graphics. 
MUSIC £750 

Simple & convenient aid to learning 
music in home or classroom, onter any 
tune from music hear how it should 
sound, vary tempo to make follow staff 
easy. 

DISASSEMBLER £7.60 (BBC only! 

Super fast M/C full colour, hexdump. 

Ascii characters printed Neumonic listing, 

branch calculation, printer facility. 

3 FLEMING ROAD. 
BISHPTON. 

RENFREWSHIRE, P.A.7 5HW. 

152/4 



Spectrum Programming. Learn Basic Pro- 
gramming the easy way with our fuBy 
structured cassette course. Let the computer 
teach you! 250K of programs ending with a 
computerised exam. Only £9.95, Barclaycerd 
accepted. Sussex Software. Wellsend House, 
Pevensey Bay, Sussex, 

55/2 

BBC Micro A.'B Users. Operate your own 
Teletext compatible information service of up 
to 9/2S on-line pages with real-time date and 
clock. Ideal for shops, offices, public 
institutions, educational establishments etc. 
The Viewtext package comprises two inter 
active programs (or page creation and display, 
comprehensive user guide and demonstration 
pages. Cheques/ POs for £9.95 or SAE for 
details to IT Services. 27 Watorford Park. 
Radstock, Avon, BA3 3TS. 

45/3 

ATARI owners make back-up copies of your 
single boot tapes, with Cassclone £8.00 only. 
Pat Nevison, 162A High Road. Stroatham, 
London SW16. Despatched by return. 

169/4 



UP TO 30% ROYALTIES 

paid for high quality original software 

BBC, SPECTRUM, DRAGON 32, PET, 

RML380Z 

Games and Educational programs 

WANTED URGENTLY 

SILVERLIND LTD. 

156 Newton Road, Burton on Trent, Staffs DE15 OTR 

109/4 



AT LAST! 

BBC MICRO 

GRAPHICS PAD 

FANTASTIC VALUE! 

A high quality, cartridge paper pad 
featuring Graphics, Teletext screens and 
user-defined cells. Plus easy reference 
commands sheet. All for an incredible 
£2.S9 + 66pp6p. 

Hermes Computer Product* Dept YC3 

tO Barlow Moor Close. Norden. 

Rochdale. Lanes OL12 7RN 

123/4 



Vic 20 unexpended games. Breakout, Deep 
Space, Space Chase. Rocket Command, 
Subterranian, Mazing, Simon Said, Defence. 
Alt eight for only £6.95. P. Slgsworth 16. 
Avenue Terrace, Starbeck, Harrogate, N 
Yorks. 

94/4 



MAKE MONEY 

out Of your hobby. We urgently require 
quality original games and educational 
software. Top rates paid for new and 
novel ideas. Write to: 

SMT (Trading) 

4 Bengali Lone. Greens Norton, 

Towcester. N'hanta. NN12 8BE 

60/4 



BBC 



MODEL 
INVADERS 
CALAXIANS 
CENTIPEDE 

FREE P&P 
Cheques & 
PO i to 
SRM 




B SOFTWARE 
C59S 
£6 95 
C6 95 

48h«s DELIVERY 
SRM 

542 Manchester Rd 

BuryL^ncs B199PA 

78/4 



Dragon 32 Fruit Machine, and Spelling Test. 
Both £2.95. Eladon Software. 32 Lansdowne 
Close. Tiptree, Essex. C05 ONT. 

119/4 



£&' 



•:: NAZCA SOFTWARE 

ZX8M6K ZX Spectrum 16 48K 
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Pr*flt§mt hciode Woid fxoi*Mo\ 

CH4«nf fcbvtor. H«v4*K ' Oec-rwa con- 
venter, ft***- en the Sovccufn *,*$ my* 
to come 

AH aXOO/emt m the*- modular 8*K t«y 
io adept w> yow own reed* We provide 
h+4p * needed. 

Ek* o*op*m on 'ce*MTT* C3&& has. 
p Srp cornea *mh a near mermei and \ 
fu*y documented 

Al o>aen to* Najce SofTinf*re »t* »**■ & f 

tVit c>au imturn m#j 

Send ».e e. 1o» deteaa by fb+'n pott to 

NAZCA sorrw ARE 

42 *ehg«ove Hoed, aoodmeraa. 

ti... jr. 3 ixo 

Telephone. 01 UQ !*» 
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FREE 



4 page leaflet on tape head azimuth 
alignment ... if you order any product 
(misalignment can cause loading 
problomsl 

■ TEST CASSETTE to set up head 
azimuth 8 tape speed, includes 
instructions: mono or stereo £4.90. 

* HEAD DEMAGNETISER, cassette 
size, mains operated, removes residual 
magnetism £4.75. 

* ZX LOAOING AID for ZX80. 2X81 or 
ZX Spectrum. Removes guesswork 
adjusting volume, plugs between com- 
puter 6 recorder. Red and Green LED's 
on — optimum volume set; Red LED 
(only) on - volume too low; yellow 
LED on - volume too high. Includes 
instructions. Standard (EAR &9V leads 
only via load no aid) ZX80 or ZX8) 
£11.96 ZX Spectrum £12.20. De-luxe 
(EAR, MIC & 9V leads + load/save 
switch! 2X80 or ZX81 £15.70 ZX 
Spectrum £15.95; Push-button reset 
"K" cursor standard or de-luxe £1.50 
extra; Earphone "Voiceovers" standard 
or de-luxe £1.50 extra. 

* Protect your computer with high quality 
washable DUST COVER: ZX81. ZX 
Spectrum, OR1C 1. Jupiter ACE or 
NowBroin £1 95. LYNX. DRAGON 
32. ATARI 400 or 800, VIC 20 or 64 
£2.95; BBC A or B. COLOUR GENIE 
OR TEXAS T199/4A £3 95; SHARP 
MZ80A-K £4.95; Available (or most 
other micros, monitors, disc drives & 
printers. 

* Flat ribbon cable suits "other keyboard" 
to ZX81 or ZX Spectrum inter- 
connection (require 5 way & 8 way) 
available any length maximum 19 way 
1p per 10mm (e.g. 100mm of 5 way = 
50p). ZX81 ft ZX Spectrum keyboard 
connectors 5 way 95p ea.: 8 way £1 .05 
aft 

' LYNX parallel expansion connector + 
pushbutton to reset computer £4.95. 

* ZX81 flexible RAM pock connector 
solves wobble problems £14.95. 

* A3 size pad 100 Program Design Sheets 
suit any computer £7.95; A3 size pad 
100 High Resolution Graphic Planning 
Sheets DRAGON 32 £7.95. 

* ORIC-1 leads DIN to DIN or DIN to 
jacks £3.20; TEXAS T199'4A leads 
Single £7.20 twin £11; DRAGON 32 
leads 5 pin DIN to DIM B jack or 3 jacks 
£3.20; BBC A or B leads 7 pin DIN to 
DIN & jack or to jacks £3.20. 

* Books: "VIC Programmes " £7.95; "VIC 
Graphics" £7.95; "VIC Revealed" 
£10.95: "Spectrum Graphics ' £7.95. 

* T-Shirts £3.50 Sweatshirts £7.50 Black 
with Red "Sinclair ZX81" or Whits 
with Black "ZX Spectrum" + 4 colour 
rainbow. Very popular individually hand 
■iir- brushed multi coloured designs 
Black T-shirts £4.50 £t Sweatshirts 
£9.00 "I'M A MICRO ADDICT" with: 
hands on micro, or 
"MICROCOMPUTERS TAKE YOU 
INTO ANOTHER WORLD" against 
space scene with astronaut. Chest sizes 
available 24" to 44". 

* ZX81 KEYBOARD BLEEPER provkles 
feedback. All 210 characters Weep in 
SLOW & FAST. Fits inside - no 
soldering all connections plug in. 
Instructions included fl0.95 ON/OFF 
Switch £1.70 extra. 

PLEASE SEND S.A.E. FOR FURTHER 
DETAILS. ALL PRICES INCLUDE P&P 
(UK only). 

MAIL ORDER WITH PAYMENT Er 
REQUIREMENTS CLEARLY 

SPECIFIED TO: DEPT. YC1. 

FULCRUM PRODUCTS 
14 STEEP LANE, FINDOIM, 
WEST SUSSEX BN14 OUF 
Tel: Findon (090 671) 2550 

146/4 



The Pirate. Now you can make back-up copies 
of any machine code program. The only 
restriction is that there must be enough user 
RAM for both programs, though Pirate takes 
up little memory. Spectrum cassette only 
£5.50 from A.J.R. Heading, 38 Frogston 
Road, West Edinburgh EH10 7AJ. A 
worthwhile investment. 

112/4 



Really hear your Spectrum beep with an 
amplifier. In stylish black case to match 
Spectrum, with volume control. No soldering, 
just plugs in. Sond £7.95 inc. P&P to: M. 
Snowball. 127 Tonbridgo Road. Maidstone, 
Kent. 

117/4 

DAI/48K computer. 24K-ROM. Hi-Res colour 
graphic. Stereo Music Generation. Pascal. S. 
Chess, etc. £280. Horsham 65832. 

92 '4 



ZX81 (16K) 

SPACE SHUTTLE GAME 

Fly your shuttle from planet to planet, but 

mind how you go, and watch your fuel, 

also mckdes 2 other games £4.95 P&P. 

SIGMA SOFTWARE. 
43SEDGEFEN. BRANDON, SUFFOLK 

160/4 



Dragon Software: Bunkers, defend your cities 
from death rays and aliens: Tank-battle, shoot 
over a mountain, destroy your opponent. 
Together for £5.95 plus 50p P&P. Alton; 21 
Crosslinks. Shipley, West Yorkshire 8018 
3RW. Lists. SAE. 

114/4 

ZX81 16K Software, Vector Maths, Statistics, 
'A' Level Maths £4.50 each. English literature 1 
and 2 f 1.95 each. Music £1 .95. S. Ahmed, 45 
Elm wood Road. Croydon CR0 2SX. 

89''4 



NOTICE 

I, Mr T. Jevon admit that I 

have infringed the 

copyrights in Ultraviolet, 

Infrared and Nightflite and 

that I have now stopped 

trading in all software. 



140/4 



Spectrum Defender, Galaxians ond Missile 
Command on one cassette featuring colour 
and sound. £5 to A. Shaw, 8 Yeadon Drive, 
Southowram, Halifax, West Yorks. 

90/4 



IK ZX81 

MAZE GUZZLER 



At last - a full feature IK version of the 
famous arcade game. 

• SMOOTH, FAST MACHINE CODE 

• INTELLIGENT MONSTERS 

• ENERGY PILLS 

• ON SCREEN SCORING 

• SPEED-UP ACTION 

On tape with SUPER BREAKOUT' £3.50 

SELEC SOFTWARE 

37 COUNCILLOR LANE 

CHEADLE, CHESHIRE 

061 428 7425 

148/4 



BBC. DRAGON 32 owners - top quality 
computer covers, manufactured from good 
looking, durable vynide, in complementry 
colours. Chequos.'P.Os for £2.95 to C. Ryon, 
27 Denraon Road, Hazel Gove, Stockport, 
Cheshire, S<7 6HR, 

155 1 A 

ZX81, US Distributor seeks to obtain ZX61 
software and related products for distribution 
in USA. Inquiries to W. Hettinger, 3 Laurel 
Ridge, ToHand, CT 06084, USA. 

126/4 

Spectrum 16K/48K. the classic 'Battleships' 
and 'Escape From The Crypt', a new adven- 
ture game. Full Graphics. Both games on one 
cassette for £5. R. Acton. 44 Beehive Lane, 
Basildon, Essex. 

18/3 

V20 - COM CLUB - VIC 20 Software dob hie 
your tapes or cartridges. COM CLUB 
Membership fee £9.00, Cassette £1.00, 
Cartridges £3.00. Send no money now, for 
membership form, order form and free 
catalogue to: COM CLU8, 24 Alton Rd. 
Aylestone, Leicester. 

157/4 
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WANTED URGENTLY 

Arcade-type games programmes for Spectrum, 

Vic20, Oric, Dragon, BBC Micro and Lynx. 

We pay top royalties or buy your copyright for 

cash. National mail order and dealer sales ensure 

you get the best reward for your genius. 

Write or call into 

NORTHWISH LTD 

THE GROUND FLOOR, RALU BUILDINGS 
STANLEY STREET, MANCHESTER 

M35FO 
or Phone 061-832 7047 /;^____— ■ 




• IMMEDIATE DELIVERY 



SPECTRUM 



MICRO 10. 

BECOME AN EXPERT IN 

COMPUTER KNOWLEDGE 

9 PROGRAMS (OVER 100K) 

1,000 MULTI-CHOICE 

QUESTION/ ANSWERS. 

LEARN RARE POKES 

IMPROVE YOUR 

PROGRAMMING. 

M/CODE & BASIC 16/48K 

Hi-res. Colour Sound etc. 

£5.00 

Send Cheque/P.O. to: 

M.K. CIRCUITS 
36 St Ives Crescent 
Grimsby DN34 5SJ m/4 



Video Gcnic, 16K, Sound, Hitachi Monitor, 
over 200 programs, (include Galaxians. 
Scramble. Firebird. Bezertc, Asteroids). £350 
o.n.o Tel: Luton 505180 evenings. 

131/4 



COMPUNTA 

(S HERE! 

A serious programme that is simple to 
use. 

Put your micro to work doing what it's 
best at -- processing information. 

Using my COMPUNTA Race selection 
programme, covering meetings at 34 
Courses you should be backing winners 
fairly frequently. 

Then at the end of the flat season, 
return the tape end I will send you a 
completely new Compunta Programme, 
up-dated for the ISI.H. season. 

But that's not alt, I also offer this 
unbeatable guarantee — If at the end of 
the flat rsce season you are not 
completely satisfied with the performance 
of the programme, return it for a refund of 
your money. 

Send just £9.95 (inc. PEtP 95p> for 
Dragon, Spectrum (48K), Tandy Colour 
I32KI Machine. 

ROD CROOKES 

72 Lambert Road, Grimsby 

DN32 0NR 

150.4 



BBC A/B adventures: All types, all levels, 
from £3.50. SAE 30 Grasmead Avenue, Leigh- 
on-Sea Essex. 

137/4 

Chemistry Exams? No problem with Alchemy 
Software. 6 programs each with extensive 
notes covering formulae, calculations for 
0/CSE for 2X81 and Spectrum. Send SAE for 
details. 78 Twoendykos Road, Hull. 

142/4 



SOFTWARE SAVACENTRE 

48 page COLOUR guide of over 500 items 
of Software/Hardware for Atari, Dragon 
Spectrum. VIC 20 & 64 all at Discount 
Prices. Send £1 now (refunded on 1st 
order) to:— 6 Brooke Ave, West 
Boldon Tyne and Wear, NE35 9ES. 

153/4 



SPECTRUM RENUMBER/DELETE. Machine 
Code program which renumbers GOTO, 
GOSUB. RESTORE. LINE, LIST, RUN. Also 
Block Delete, selective deletion of REM 
statements. PRINTS Memory available. 
16/48K. £3.95 from AWA. 50 Dundoneld 
Road, Didsbury, Manchester. 

145/4 



We are seeking good quality, original, 
da- bugged games, utility, business & 
educational programmes for the 2X81 
(1K-16KI & Spoctrum I16K-48KI. 

We are offering an attractive 
remuneration package for the right 
programmes. 

Write to us at: 

Dial Grove Ltd 

10a Jamas Street, 

Covent Gnrdqn, London WC2 



You will be pleasantly surprised by 
our approach. 

149/4 
o 



Spec-Copy back up copies all Spectrum 
programs/machine code. £3.95 for cassette 
Mike Lamb. 5 Potierdale Drive, Little 
Weighton, Humberstde. 

156/4 
Bored with your present software? Then swap 
with our fast, reliable service, send S.A.E. to 
25 Hillman Close, Bracebridge Heath, Lincoln. 

138/4 



Atom + BBC 

Software wanted 

excellent royalties paid. 



Send an S.A.E. to: 

243 Sutton Road, 
Mansfield. NG18 5HR 



14 1/4 



MZ80K/A Horserace Analysis. Winners 
galore. Cassette £5.75. Other Sharp program 
from £3. Details: Paragon "Moorside" 
Woodlands, Wimborne, Dorset. 

143/4 



ATOM PROGRAM 
AIDS 

£15.95 each (incl VAT) 

TWODIL BOARD 
Enables two EPROMS to be switch- 
selected. Plugs into IC24 on the ATOM 
via ribbon cable. 

UTILITY ONE 
A machine-code montior for the ATOM. 
Includes; Disassembler, Transfer 
memory. Registers. Fill memory, Prom- 
programmer routine, 

BETER ELECTRONICS 

(Dept YC) 

58 MILL ROAD AVENUE 

ANGMER1NG VILLAGE 

SUSSEX BN16 4HS 

TEL: 09062 72833 135/4 



214 YOUR COMPUTER, MAY 1983 



Weekend courses in Sinclair Basic, starting February 

1983. 15 hours of instruction from a qualified lecturer, 

Friday evening to Sunday evening. 

Luxurious 3-star Worcestershire Hotel, all rooms with 

bath and other facilities. 

£55.00 inclusive. 

GAINSBOROUGH HOUSE HOTEL 
Bewdley Hill, Kidderminster 

(0562) 754041 1;1 



2X81 - Cassette One - Fruit Machine. Hold, 
Nudge, Gamble. Respin, plu* Pontoon — 
Cassette Two - Maze Adventure. 
Ambulance. Ambush - Cassette Three - 
Hangman, Caverns, Hi-Lo, Lunar Lander — 
€3.95 WCh. Motsoft. 39 Downing Drive. 
Morpeth NE61 2YB. 

T67/4 



2X80/81 CASSETTE 
INTERFACE 

Cassettes that were previously 
unloedable can now be loaded. Sim 
pWy your ZXS0/81 program loading 
with your Interface Unit, our ZXi Inter- 
face Unit plugs neatly between tne 
recorder and the ZX80'81. It filters 
and shapes the signal from the recor- 
der and outputs a clean, constant 
level signal to the ZX8078I. It has an 
input level indicator, 2X Power on led 
and a protected ZX Reset Button. 
Connect up and raise the Recorder 
output until the led lamp lights, then 
'Load' as normal. 

Addirjonety, much faster 'saving' and 
'loading' is pottkte. using a short 
machine code program. 

Price: C".Q0p 

including VAT and postage. 

If our ZXr Interface Unit does not aim. 
pMy your program loading, please 
return il to us for a refund, within 14 
days of purchase. 188/4 



JELVALE LTO 

104 MarshatswJCk Lane. 

Si Albans. Herts 

Tel St Albans (0727} 69437 



I] 



48K Spectrum. Two quality machine code 
programs, Reversi and Fruit Machine. £4.96. 
J. Reale, 23 Trowbridge Way, Kenton, 
Newcastle NE3 3TE. 

170/4 
CUBA. The revolutionary word game for two 
players. 16K 2X81. Cassette £4 from R. P. 
Wilson. 3 Homecraft Road, London SE26 
EON. 

164/4 
ZX81 16K Games, Scramble. Lander, Zap, 
Rescue £2.50 Richard Potter, 6 Warren Ridge. 
Frant, Kent. 

166/4 

ZX81 owners. Maze ol Hilarious Horrors; One 
to lour players great party game for the kids. 
Includes free game. £3.50 ColKnson, 88 
Sancrolt Road, Derby. 

171/4 

48K Spectrum Screen Editor/Word Processor. 
Powerful search facility, essential for 
rnicrodrive users. £3.95. B P Mills 54 Petters 
Road. Ashtcad, Surrey. 

172/4 

ATARI HOME COMPUTER CLUB: Good 
software/ hardware at good discounts. 1011 
647 1713 (after Spml. 

174/4 
Pigeons 100 Competitors. Winners, Save 48K 
Spectrum £3. Alan Ktric, 13 Carey Park, Truro, 
Cornwall. 

173/4 

XERUS - Vic 20 (unoxpanded); creative new 
fast action challenge, graduated skill levels, up 
to 80 independently moving aggressors, 
extensive colour/sound use. bit-mapped high 
resolution, machine code, excellent quality, 
cassette £7.85. Electronic Leisure, 11 
Sherwood Close. Christehurch. Dorset BH23 
200. 

163/4 



BROKEN YOUR TV/ 
COMPUTER JOYSTICK? 




If you are interested in a particular article/special 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 

We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copiesJ. 
Telephone Michael Rogers on 01-661 3457 or 
complete and return the form below. 



To: Michael Rogers, Your Computer, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article/advert. 

headed featured in this 

journal on pages , issue dated 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel No 




Inside your joystick handle 
is a white plastic insert. 
(The main cause of failure.! 
Stronger insert replacement 
now available. Supplied 
with full fitting instructions 
allowing you to be back in 
action in seconds. 
Send £2.50/ pair 
inc. p&p to: tYCI 
Computer Supplies. 
146 Church Road. 
Boston, 
Lines. PE21 0JX 



10/3 



ZX81. leads, manual. 16K and DK'Tronics 
keyboard plus much software. Bargain £110 
o.n.o. Phone 01 906 2849. 

175/4 

M2-80A APPEND £3. Business, games, utility 
programs - catalogue SAE: DCS 38 South 
Parade, Brsmhall, Stockport. 

168/4 

CBM 4016 and C2N including CBM manuals 
and books £400 o.n.o. Hunderiord (0488) 
84233 evenings. 

165/4 

ORIC Software: WE BUY. Send cassette (300 
Bdl pkis notes, for consideration, Ntckelectric, 
8 Old Pound Close, Lytchett Matravers, 
Dorset BH16 6BW. 

161/4 

MZ80K Dragon Crown 48K graphic adventure 
with M/C + squash, M/C Arcade favourite. 
Both for £5.00. Squirrelsolt, 33 Wilton Road. 
Edinburgh EH 16. 



MUSICSOFT 

BBC MICRO 32K A/B. 

5 music games of memory and dexterity. 
Multicolour graphics. Fun for 5 year olds 
yet frustrating for graduates. Variable 
speeds and scale levels. Cassette and 
Instructions £3.50 

Cheques to Musicsofl 
12 Fallowfield. Ampihin. Beds. 

36/1 



DRAGON 32 AND SHARP MZ80K 
SOFTWARE 

Games Packs - C6.50 each. 

Games Peck 1 - Bowling. UFO, Munchef . 

Micropofy. Mastermind. 

Games Pack 2 — Race-chase. Depth 

Charge, Motor Cross, Glorious 12th. 

Canyon Bomber. 

Games Pack 3 - Tank Battle, Reaction 

Time, Blind Maze. One Man and His Dog, 

Life. 

Game Pack 4 - Pokor, Pontoon. Roulette, 

Othello, Stock Broker. 

(Sharp only) 

Adventure Games 

Devils Trianglo - Sail to Bermuda but 

beware of the Bermuda Triangle' — £5,00. 

Earth Rescue - Search the Galaxy for a rare 

mineral needed for Earths survival - £5,00. 

King of the Vasey - Try to control a 

kingdom and its people - £3.00. 

Dosort Patrol — Find your way across a 

desert but beware of its inhtoitBnts' - 

£4.00. 

Educational 

Maths Tutor - A set of programmes 

designed to teach maths to chidren from 

3-10 yrs. - £5.00. 

Word Quiz - Find the hidden words in a 

jumble of letters - £3.00. 

Send cheque/ PO or SAE for details to 

Abacus Software 

20 Rhosieigh Ave. 

Sharpies Park 

Bolton BL1 SPP, 



BBC MODEL B 

QUALITY SOFTWARE 
- KEEN PRICES 

DOMGRID 

Unravel the mystery pattern of dominoes 

created by the computer (a new problem 

every limol. 

Deceptively thought-provoking, 

WORDGRIO 

The computer hides your words in the 

word squaro - then your opponent has 

to seek them out on line (no printer 

required). 

Sensible, famfy games with educational 

value. £3.95 line) the pair. 

SAE for list of these and other programs. 

Strawberry Software 
78a Sunderton Lane 
Clanfield PORTSMOUTH 
P08 0NT *i' 3 



APPOINTMENTS 



PROGRAMMERS 
WANTED 


f^5 




UK 




UK Software Ltd., a leading name in BBC 
Micro software, are expanding their range to 
include software for Micros such as the ORIC 1 
and LYNX. 

We pay top royalties or outright purchase for 
software, so don't just sit there - if you have 
written a programme for the BBC Micro, 
ORIC 1 or LYNX, and you want to be part of 
one of Britain's leading software houses, then 
send you program to us right away for appraisal 
in the strictest confidence. 
Obviously, machine code arcade games will be 
the biggest money earners, but every program 
will be considered on its merits. 
Our extensive nationwide advertising, together 
with national and international mail order 
system, dealer networks and distributors will 
ensure you get the best possible reward for 
your ingenuity. Send to 

The Software Manager 

UK Software Ltd. 

9 KING STREET, BLACKPOOL, LANCASHIRE. 

TEL: 0253 21555 7 i/ 4 
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SOFTWARE PROGRAM 
WRITERS 



If you can fill this space with one of your own 
programs written on one of the following models: 
SPECTRUM 2X81. VIC 20. DRAGON, ATARI, BBC and 
any other makes of home computer, and wish to work 
with one of Great Britain's most progressive companies 
then ring David Heelas, foi an early discussion. 

Unit 2, Shire Hill Ind Est, Saffron Walden, Essex CB1 1 3AQ 
Tel: (0799) 22359/26350 (24 hrs) 



124/4 
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APPOINTMENTS 



ft 

WANTED 

PROGRAMMERS 

Right Now! TITAN are looking for young dynamic and enthusiastic freelance programmers 
to enhance their already established range of arcade quality software for most types of 
home computer systems (e.g. Spectrum, Vic, Atari, Oric). 

If you feel that you fit these requirements and have a sound knowledge of machine 
language then waste no more time; write in the strictest confidence to Titan Programs 
Development Dept., The Computer Palace, 46 Market Place, Chippenham, Wiltshire, 
SN15 3HU. 
What was once a hobby could be the start of a career that could change your life! 
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CLASSIFIED 



ORDER FORM 



Classified Rales 

Linage: 30p per word (Mm 15 words) - 

prepayable 

Image advertisers snot/Id complete the form 

provxtodm SLOCK CAPITALS. Phone number 

counts 6s 2 words. Name and address to be 

paid for if used m advertisement Bon Number 

if reeved is £3. 00 extra. 

Display - rates per sec (Mm 2scc) 



One Insertion 
Three insertions 
Six Insertions 
nvelvelruertlons 



£7.00 
E6.7C 
E6.5C 
£6.00 



Otspiay advertisers should provide separate 
copy and preferably reserve space by phone 
f0f-66J 3038. 

Method of Payment 

Cheques etc. should be made payable 
to Business Press International Ltd, and 
crossed. I enclose herewith 
cheque.POfor 



Pleose debit my Access Visa Barcloy 
Card American Express/Diners Club in' 
'as below 

ff| *& g «J§ 



Please insert the following advertisement in Your Computer Classified Section 



LINAGE 



£4.50 



£6.00 



£7.50 



£9.00 



£10.50 



£12.00 



£13.50 



£15.00 



No. of insertions required!" iBox No. required YES/NO 



NAME IP/ease include initials). 
ADDRESS 



SIGNATURE 



Post to; 

Cut out the order form and return 
together with your remittance to: 
Classified Department, Your Computer, 
Room H211, Quadrant House. The 
Quadrant. Sutton, Surrey SM2 5AS. 
(01)661 3036 



Payment by credit card please state address card is registered 
Daytime tel. no 



THIS FORM SHOULD BE RETURNED BY MAY 3 FOR JUNE ISSUE PUBLICATION 



Company Registered Number: 151537 (England) Registered Office: Quadrant Mouse, The Quadrant Sutton, Surrey SW 5AS. 
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(pectr e ZX 81 



16 K 



SPECTRUM 
48K 



SERIOUS APPLICATION PROGRAMMES 



ELECTRONICS 



£5.95 



eccrontc circuit Chat didn't wot'*? Nov this highly 
o^rjnre enjMes you Co drav a circuit dlagra* on the 
exponents, including '.rar.sLitou, logic gate*. dljics< 
etc. 07 defined syrbols Jre usedi. These say bt 
quired. Once complete the cosputer vlll activate the 
voltage level* throughout. Your circuit nay be 
and rc-aetivated, saved on cap* for future us* and 
An Invaluable aid Co the designer of digital electron! 
sc or professional, this program* can cope with 
eat to a screenful Of denaly packed Interconnected 



£5.95 



Ever built a digital el 
cosprehenaive design pr 
screen, using standard 
trlact, thyrittors etc 
rotated on screen if re 

circuit to display the 
deactivated, aodificd 
copied to the printer. 
circuits, either hebbyl 
circuits free Che slnpl 
conponcnt a . 

NUMERIC 

A aulcl-funcclon oaths toolkit prograeae. 

1: will a. Solve any equation for a single unknown. 

_ b. Plot the graph of any function - you aay expand or contract the 

axes and alter the Incrcncnts in order CO obtain the best 

representation of your function. 

c. Solve slrmlcaneous and quadratic equations. 

d. Solve right angle triangles. 

e. Find arithsetic scan and standard deviation for a list of misters. 
It will do the sane fo; two llsVEs plus finding the coefficient 

of correlation between them. Graphs can be produced for your data 
against the three Standard Deviation curve*. 
All displays can be copied to Che printer If required. 

ELECTRONICS require* the OK Tronic* L'OG board Ce run on a ZXol but operates 
on a noma; Spectrua. These superb progress** are excreaely user friendly, 
cone with coaprehensive Instruction* and offer facilities too nuavjrou* to 
cover in ih.s advertisement. Exceptional value for noney. 



Please state cooputcr typei 
Cheque* payable to: 




2 MULL CLOSE 
OAKLEY 
BASINGSTOKE 
HANTS 



EDUCATIONAL 
SOFTWARE 

EXCLUSIVE TO GREENWELO 

A range of programmes written by teachers and currently in use in a middle school 

I8'13yrsl. All cassettes include comprehensive documentation and teachers notes. 

Exercises are user- friendly, very robust with ail inputs checked, and include machine 

code routines. 

12 titles are available (or these computers: 

ZX81 (16KI: ZX SPECTRUM I16KI: SBC 'A' or B'. All tape* for any machine are £4.95 

each inclusive. Sot of 12 £45.00 

t MASTERMIND. Try to finds 3 to 7 digit number the computer has selected in less 
than 10 attempts. 

2. BAR CHARTS. Enter information on X & y axis, and see a bar graph drawn of your 
results. 

3. 0X0 ANAGRAMS. Noughts and crosses game that requires the pupd to solve an 
anagram to gain a '0" or *X\ 

4. HANGMAN. Traditional game with 10 categories and 10 words m each category. 
Different words/categories can easily be entered. 

5. SPELL INVADERS. Shoot at the correct letter in the alphabet to spell the word 
shown on the screen for a few seconds, lose an 'invader' each time a wrong letter is 
select edl 

6. REACTION TEST. To promote keyboard familiarity give practice In reading decimal 
numbers. 

7. DEPTH CHARGE. Practice in the use of ordered triple IX, Y. Zl coordinates in 3 D. 
Also covers the points of the compass. 

8. ZIGOL. practice >n the use of ordered pair IX.V) coordinates in 20. 

9. GUILLOTINE. French verston of hangman, but your head drops into a basket if you 
fail to find the wordl 

tO. 0X0 ADDITION Er SUBTRACTION. Noughts and crosses game where the pupil 
solves an addition or subtraction sum to gain a 'X' or 'O*. 

11. 0X0 MULTIPLICATION ft DIVISION. As above but using time* end divide. 

12. BEETLE ADD. To get the various parts of the beetle, simple addtion sums musl be 
solved. 

Large range of games, utility and educational programs at our shop in Southampton, 

and also in Salisbury at Electronics World, Dews Rd, Salisbury. 

A list is available for each make of computer, which contains details of software *nd 

books 

BLANK TAPES 

High quality CI5 tapes in library case SOp, 10+ 45P each 

We stock a large range of electronic components; our 60 page A4 sue catalogue 
contains discount vouchers and costs 75p. (Sent free to schools, colleges etc) Discount 
up to 50% avadabie to bulk buyers, 

TRADE ENQUIRES welcome for either software or components. 

T ERMS : Cash with Order please. Most goods sent by return of post. Official Orders from 
Schools etc welcome - minimum invoice value £10.00. 



443P Millbrook Road Southampton SOI OHX 



A + F Software 

Aardvark 

Abacus 

Acorn Computers 

Acorn Peripheriess 

ACS Software 

Afdec 

Agf Hardware 

Amba 

Amersham Software 

Anirog 

Artie Computing 

Audio Computers 

Auto Ram 

Automata 

B 

Bamby Software 

Beaumont Sumer Camp 

Bee Bug 

Bug Bear 

Bipak 

Bibi Magnetics 

Bridge Software 

Bugbyte 

C 

C P Software 

CTech 

Calpac 

Campbell Systems 

Canbridge Micro 

Camell Software 

Cascade Software 

Century Publishing 

Chromasonic Electronics 

CJE Micro Computers 

Commodore 

Compro Sys 

Computer Addons 

Computer Rentals 

Computers For All 

Crystal Computing 

D 

DA Computers 

Display Electronics 

DJ1 Software 

OKTronics 

Dobsoft 

Doctor Soft 

Downsway 

Dragonndata 

Durrel Systems 



113, 



106 
166 

47 
16/17 
170 
110 
186 
141 
193 
110 
104 
123 
nside back cover 
113 

69 



90 



112 
192 

33 
191 
162 

46 

139 

22/23 

26 
195,208 

66 
113 

84 
185 
187 
109 
194 

68 
96/97 
174 
205 
163 
4/5 

37 

86 

57 

193 

12/13144/145 

90 

174 

52 

196/197 

206 



Ecce Production 

Econotech 

Elephant Software 

Elfin Software 

Eltoc 

Enterprises 

Epson 

Everyday Electronics 

F 

Femleaf 

Foilkade 

Fox Electronics 

Fuller Micro 

Furlong Products 

G 

Gemini Marketing 

Gemini Software 

Giteoft 

Granada Publishing 

Grundy 

H 

Hewson Consultants 

Hi Soft 

Hi Tech 

H/H Software 



139 
190 

69 
209 
138 

33 
201 
187 

60 
190 
209 
202 
174 

92/93 

138 

192 

98 

128/129 



36/37 

68 

166 

142 



I 

Imagine Software 

Imagine Software 

Impact Software 

Interceptor Micros 

Interface 

IPC Exhibitions 

J 

JKGreye 

J Morrison Micros 

J RS Software 

Jupiter Cantab 

K 

Kayde 
Kemp Ltd 
Kepston Micros 
Kuma 

L 

Laserfoug 
Leisure Mail 
Level 9 



back cover 

72/73/74/75/76/77 

171 

204 

166 

10/11 



80 

139 

60 

27 



200 

206 

46,150 

192 



133 
56 
68 



Linsac 133 

Llamsoft 221 

Logical Education Software 90 

M 

Matva 80 
Maplin Electronics 64.117 

MC Associates 190 

Melbourne House 172 

Melbourne House 136 
Memotecth 198/199 

Micro Aids 143 

Micro Deal 169 

Micro Management 14/15 

Micro Mana 69 

Micro Mart 187 

Micro Stak 130 

Micro Ware Leicester 1 14 

Micromart 160 

Microstyle 61 

Midwich 18 

Micro Deal 41 

Micro Game Simulations 40 

Mikrogen 187 

MST Consultants 188 

Myrmidone 66 



N 

National ZX80 Club 
Newrves Technology 
Newstech 
Northwish 
Neptune Computer 



82 
66 
44 
Inside front cover 
130 



O 

Oaklcaf 84 

Oric Products 24/25 

Oxford Computing Publishing 80 

P 

Phipps Associates 32 

Picturesque/ Addictive Games 46 

Practical Electronics 182 

Print * Plotter 180 

Pro Software 139 

Program Direct 203 

Program Power 34 

PSS 148/149 

PV Micro Computer Centre 1 12 

Q 

Quark Data 112 

Quicksilva 19. 20/21 



R 

RDLabs 

Redd itch Computers 

Richard Shepperd 

S 

S W Winter 
Salamander Software 
Severn Software 
Silica Shop 
Srlversoft 
Sinclair Research 
Sir Computers 
Simon Software 
Softcx 

Software Express 
Software Farm 
Spectrum Software 
Stone Chip 
Sunshine Products 
Superior Software 
Swantey Electronics 



207 
86 
52 

177 

154 

85 

9 

124/125 

94/95 

86 

84 

146/147 

126/127 

191 

155/156/157/158 

8, 184 

164 

192 

60 



Tangerine Computers 

Tansoft 

Tasman 

The Dragon Dungeon 

Timedata 

Tomorrows World 

Transform 

Twickenham Computer Centre 

U 

UTS 

V 

V I H Computers Service 

Vectis 

Venn Software 

Video Software 

Vision Store 

Viking Software 

W 

W H Smith 

William Stuart Systems 
Wireless World 
Workforce 

Y 
Yewacre 

Z 
Zxasa 

Zygon Products 



189 
88 
151 
160 
186 
207 
138 
40 

110 

191 
208 
182 
188 
100,130 
160 

6/7 

134 

186 

40 

118 

56 
134 
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UP JE INTEGRAL EXPANSION 
//STEM FOR VIC 20 



wA 



V* 




i : 



THE 
SRC 16 
The first 
cartridge to 
consider for your 
VIC 20 

It's a direct replacement for the Commodore 16K RAM cartridge but it's no ordinary cartridge 

It has space for the 40 column ROM or a programmer's toolkit ROM 

It has space for a cartridge slot, accepting any Commodore cartridge 

It has space for an extra 16K bytes of RAM, making a total of 37£K (28159 bytes free for basic, 8192 bytes for machine code or 

game simulation) 

It's part of a complete system including motherboard, Eprom programmer, 16 bit second processor, etc. and is available at many 

computer stores and in most European countries 

It's designed, manufactured and fully guaranteed for 6 months by: 




STL 



SOLIDISK TECHNOLOGY LIMITED 



COMPUTERS PERIPHERALS MICROPROCESSOR DEDICATED SYSTEMS 

Tel: (0702) 6I.S14JhI30.HI Trade Name: AUDIO COMPUTERS 

87 Bournemouth Park Road Southend on-Sea Essex SS2 SJJ England 



H 



i'V 



L^H 





W YOUVE ALREADY GOT A SINCLAIR RAM PACK, 
&LL IS NOT LOST! 

ie Fix-A-Ram offer is for you. 



STOP THE RAMPACK 
WOBBLING 

.-,£0.50 

potf *nd p*rir*j included 




rogram crashes on the ZX81 are only too well known, but one of the most 
common reasons is *wobbling\ 

The Sinclair Ram Pack is attached to the computer by a small contact area, as 
shown in figure 1. 

We have designed what is much needed: a plastic sleeve, which is sandwiched 
discreetly between the Ram Pack and the computer, called the FIX-A-RAM (see 
fig. 2). 
RESULT: a perfect match and stability. 

IF YOU'RE LOOKING FOR A 16K RAM PACK, 



The 
Special 
Ram pack 
is for you! 




Fig. 1 








• It's a direct replacement for the Sinclair Ram Pack, but it's no ordinary Ram Pack! 

• It has space for a ROM, either for games or more serious applications such as electronic 
spreadsheet etc. . . . 

• It has space for the X-ROM CARD 

• It has space for a keyboard sounder 

• It doesn't wobble! 
Available from Solidisk Technology Ltd. at the above address. 







ilwsr.sunfimjmjmLsaii.i 

bONTPWKJ 
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imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside 12 3PN. Telephone: 051 -236 0407 

^ o / 




